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THE EFFECT OF RUBBING DOWN AND SCRAPING BY DRY 
PROCESS OF LEAD PAINTED SURFACES OF [RON 
AND STEEL STRUCTURES* 


L. C. McNarr ano C. W. PRIcE 


H. M. Engineering Inspectors of Factories, London 


‘This article is extracted from a Report of 
bservations made in the summer of 1927, 
to determine the lead content in the air 
inhaled by workers when engaged on the 
dry processes of chipping, scraping, and 
wire brushing of lead painted iron and steel 
work. The Report appeared as Appendix 
) in the Report of Sir William Warrender 
\lackenzie to His Majesty’s Secretary of 
“tate for the Home Department on the 
‘egulations for preventing danger to 
persons employed on or in connection with 
the painting of buildings, but the facts as- 

tained have not appeared in any scien- 

¢ journal. Published by permission of 
‘ontroller of H. M. Stationery Office. 


Draft 


SERIES of observations were 
carried out to determine the 
lead content in the air inhaled 
workers when engaged on the dry 
esses of chipping, scraping, 
brushing lead painted iron 


™ 7 
VOrK, 


and 
and 
Throughout each obser- 
the air was aspirated from 


ived for publication Feb. 13, 1929. 


points close to the worker’s mouth and 
passed through a bottle containing the 
necessary filtering material for col- 
lecting the dust. The samples so ob- 
tained and also samples of the paint 
scrapings were subsequently examined 
by the government chemist, and his 
results are given in Tables 1 (Column 
VIII) and 2 of this Report. 

All our observations were conducted 
on the premises of the Southern and 
Great Western Railway Companies, 
whose officials have afforded us every 
assistance and to whom we desire to 
express our thanks. 
what difficult matter to arrange for 
these observations, as iron and steel 


It proved a some- 


details do not, as a rule, present such 
large surfaces as are often available on 
wood, 
The lead painted surfaces provided 


stone, or plaster structures, 
for the indoor experiments were less 
extensive than those for the outdoor. 


In each case the brushing or other 


process was performed by one man 
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SCRAPING LEAD PAINTED SURFACES 


oly, but always under practical 


conditions. 
Ve confined our attention to the 


— 
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made up with linseed oil. The pres- 
ence of lead in the paint was con- 


firmed in each case by analyses of the 


TABLE 2.—LEAD CONTENT OF DEBRIS FROM SCRAPING LEAD PAINTED 





























SURFACES 
LEAD PER- 
CENTAGE 
(CALCULATED 
AS LEAD |PERCENT- 
PAINTED SURFACE FROM WHICH MONOXIDE) Rep nl REMARKS 
SAMPLE WAS SCRAPED aie. mon TOPAL ; i 
Total|blein| 
Dilute 
HCl 
Rolled steel joist.................. 31.8 | 13.1 41.2 See Table 1, Obs. 1 and 2. 
ii CIN «5 ios bi9:6'0 0 14 SOKRE 56.4 | 29.0 51.4 | See Table 1, Obs. 1 to 3. 
Plated web of girder.............. 40.3 | 22.0 54.6 | See Table 1, Obs. 4 to 7. 
| beam supporting station roof....| 49.2 | 30.6 62.2 | See Table 1, Obs. 8 to 11. 








class of work for which the dry meth- 
ods referred to above are most com- 
monly used, e.g., station roof details 
and bridge girder work. Owing to the 
specially severe conditions to which 
this class of work is exposed, we think 
that it presents—as compared with 
other classes, such as railings, ete.— 
the maximum degree of danger. 
Observations were made of indoor 
and outdoor work and of work done on 
the metal parts on the underside of a 
roof. Workers engaged on 
such a roof are more exposed to dust 
than are those working entirely in the 
open air, but less so than those en- 
caged indoors, owing to the greater air 
movement. The conditions as to dust 
iialation for those working out of 
ors thust depend on the position 
Which aman ean take up relative to the 
direction of the wind. 
All the surfaees were known to have 
‘ead painted throughout, 7.e., 
‘ead in each coat; the priming 
‘in each case consisted of red lead 





station 





débris resulting from chipping 
scraping the surfaces. (Table 2.) 

The period of time since the sur- 
faces were last painted varied very 
considerably, but in no case was it less 
than three years. The condition of 
the paint films was also widely differ- 
ent; some showed little deterioration, 
the paint being in good firm condition. 
In all cases, however, wire brushing 
gave rise to dust which contained lead; 
this disposes of the contention, some- 
times advanced, that wire brushing a 
lead painted surface of iron or steel 
work will not produce lead dust if the 
paint is in good condition. Some of 
the surfaces showed marked deteriora- 
tion, particularly so in the case of the 
girder dealt with in the outdoor ex- 
periments. The paint in this case 


or 


was very blistered, and, in places, 
there was extensive corrosion of the 
metal. 

Our samples include some taken 
during the wire brushing of surfaces 
which had been previously painted 
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over with turpentine or linseed oil. 
The use of these liquids appeared to 
suppress visible dust, but a spray must 
be produced, for lead was found in 
several of the samples. Various ob- 
jections to such preliminary treatment 
were suggested by the officials and 
workers with whom we discussed the 
matter, and, while it has to be taken 
into account that they had no pre- 
vious experience of using such pre- 
ventive measures, some of their ob- 
jections appeared to us to have con- 
siderable force. 

1. A worker using turpentine is 
liable to be sprayed with a mixture of 
turpentine and dust, particularly if he 
dips his brush in the turpentine. This 
would be dangerous from the point of 
view of fire and the stains when dry 
would give rise to dust containing lead. 

2. Where the surface was overhead, 
the turpentine would run down the 
worker’s arm and render his clothing 
wet and uncomfortable. The risk of 
fire would be increased and there 
would also be a danger of dermatitis. 

3. In confined spaces, the turpen- 
tine vapor would be very unpleasant. 

4. Wire brushing, which is very 
arduous, would be rendered more 
difficult, particularly with linseed oil, 
owing to the slipping of the brush. 
Oil or turpentine produces a_ thick 
coating of sludge which forms in 
blotches on the surface. It would not 
be possible, when this coating is pres- 
ent, to make sure that all rust is re- 
moved. If the coating was brushed 


off when dry, dust would arise. 

5. The turpentine or oil would run 
into crevices below rivet heads, brack- 
ets, ete., so preventing satisfactory 
brushing and painting and resulting 
subsequently in more rapid corrosion. 


6. Much additional expense wou), 
be entailed by reason of the larg, 
quantities of expensive oil or spir; 
required. 

One of the samples collected at th 
station roof was obtained during the 
first brushing away of the dust fro» 
the surface with a dandy brush ¢op- 
structed of bristles. This brushing js 
always necessary. The sample wa; 
found to contain lead (Table 1, Obser. 
vation 8). It is difficult to see how 
such brushing could be done other 
than by a dry process, having regard 
to the depth of dust which sometimes 
collects on these surfaces. 

After we had begun our obserya- 
tions we discovered that pneumati- 
cally operated portable mechanical 
chipping and wire brushing tools are 
being experimented with for the work 
of preparing some classes of painted 
iron and steel surfaces for repainting. 
They appear likely to be effective, but 
handwork will still be necessary in 
some situations. These portable tools 
are operated dry and the men using 
them would be exposed to dust. We 
are not in a position to say whether 
the use of these tools will increase or 
reduce the danger, but we think that 
any regulation with regard to hand 
chipping or brushing should apply 
equally to these tools. 

Table 1 gives particulars of th 
processes covered by the observations, 
the surfaces treated, and the total 
amounts of lead in the aspirated dus' 
samples. 

Table 2, which gives the percentage 
of lead in the scrapings taken from the 
surfaces, shows also the percentag’ 
of soluble lead, found by submitting 
samples of the scrapings (without I 
moving the vehicle) to the action ©! 
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j Jute hydrochloric acid of the strength 
jsed for the Home Office solubility 
vost (0.25 per cent. by weight of hydro- 
sploric acid). It will be seen that the 
~luble lead in the scrapings is much 
ss than the total lead, showing that 
, portion of the lead was protected by 
‘je dried vehicle from the action of 


the acid. 

We have not, however, made pro- 
sortional deductions for possible in- 
solubility from the figures in Columns 
ix and X of Table 1, which are based 
on the total lead contents of the dust 
samples. The finely divided  con- 
dition of the particles in these samples 
may have rendered their lead content 
more soluble than that of the scrap- 
ngs. A solubility test could not be 
applied to the dust samples and we 
ean only say that part of the lead 
present in the dust is likely to be pro- 
rected to some extent by the vehicle 
and so rendered insoluble and there- 
fore not dangerous. 

According to Sir Thomas Legge: 


Somewhere about 2 milligrammes of lead 
is the lowest daily dose which, inhaled as 
‘ume or dust, may, in the course of years, 
setup chronie plumbism. Probably, if the 
ur breathed contains less than 5 milli- 
grammes per 10 cubic metres of air, cases of 
encephalopathy would never, and cases of 
colic, very rarely, occur. 


in comparing these standards with 
‘he figures given in Columns IX and 
\, it must be remembered that in our 
“gures we have made no allowance for 
possible inelusion of nonsoluble 

‘ad in our dust samples. Bearing 


this in mind and having regard to the 
fact that the processes are not carried 
on by any means continuously 
throughout the day, we suggest that 
our experiments lead to the following 
conclusions: 

1. Dry wire brushing and other dry 
processes carried on in the open may 
be regarded as safe, the total inhala- 
tion per day not being likely to be 
dangerous, save in exceptional cir- 
cumstances. 

2. In the ease of dry wire brushing 
carried on indoors, the amount of lead 
inhaled during quite a short spell is 
likely to exceed the amount which 
could safely be absorbed daily. 

3. The same applies—though in 
rather less degree—with regard to wire 
brushing carried on out of doors but 
under cover (e.g., on the undersides of 
station roofs); the length of spell which 
could safely be worked daily would 
depend upon the condition of the 
paint. 

4. Chipping and scraping are prob- 
ably less dangerous than wire brush- 
ing. The initial dandy brushing of a 
dirty surface, if the paint is in bad 
condition, may be more dangerous 
(Observation 8). 

5. The use of linseed oil on wire 
brushing processes does not seem 
likely to result in a reduction of lead 
inhalation as compared with the dry 
method (cf. Observations 5 with 6 and 
11 with 12). 

6. The use of turpentine would 
probably result in such a reduction 
(Observations 3 and 7), but is open to 
other objections. 











A STUDY OF EXPOSURE TO CALCIUM DUSTS GENERATED 
IN THE MANUFACTURE OF PORTLAND CEMENT* 


L. R. THompson, M.D. 


Surgeon, United States Public Health Service 


AND 


DrAN K. BrunpaAcgs, A.B. 


Assistant Statistician, United States Public Health Service 


Hk present article and one 

which will appear in a later 

issue of THIs JOURNAL discuss 
some of the more salient points of the 
first bulletin of a series on the health 
of persons engaged in dusty trades, 
prepared by the United States Public 
Health Service.' The first bulletin 
deals with a Portland cement plant 
as representative of dusts in which 
calcium in some form is the largest 
single constituent. The dusts gener- 
ated in the manufacture of Portland 
cement usually contain a small per- 
centage of uncombined silica, and are 
of especial interest from a hygienic 
point of view since calcium in the form 
of lime is supposed to possess proper- 
ties which may retard the develop- 
ment of pulmonary tuberculosis, while 
silica in the free state may cause 
silicosis and predispose to pulmonary 
tuberculosis. what 
effect, if any, this dust material may 


Knowledge — of 


have on the health of persons exposed 


to it is of inereasing importance 


*Received for publication April 1, 1929. 

‘Thompson, L. R., Brundage, D. K., 
tussell, A. k., and Bloomfield, J. J.: The 
Health of Workers in Dusty Trades. I. 
Health of Workers in a Portland Cement 
Plant. U.S. Pub. Health Bull. No. 176, 
102s, 


because there are at least 150 cement 
manufacturing plants in operation in 
the United States today employing 
over 42,000 workers, and even a larger 
number of persons probably will be 
required in the future to meet increas- 
ing demand for cement in road making 
and building construction and _ the 
new uses to which concrete will be put. 


METHOD OF StTupy 


The study was conducted at a plant 
in one of the South Atlantic states 
over a period of nearly three years. 
Physicians employed by the Public 
Health Service examined almost every 
person on the company’s payrol 
during the period of the study (Ieb. 
6, 1922, to Feb. 1, 1925), and a con- 
siderable proportion of the personne! 
underwent two such examinations. 
In addition, persons suspected 0! 
having chronic respiratory diseas 
were given special chest examinations 
by a chest expert in order to make 
possible more definite diagnoses. \- 
ray films were taken of the chests “ 
employees in different occupations 
the industry. The number o/ dust 
particles per cubie foot of air We 
determined for different parts of 
plant where employees worked; © 


1S2 








EXPOSURE TO CALCIUM DUSTS IN CEMENT PLANT 


wep was Weighed, and examined 
chemically and __— petrographically. 


Also, a record was kept of all absences 
‘om work, and those which lasted 
»yo consecutive working days or 
longer were investigated by a nurse in 
‘he employ of the cement company; 
¥ the absence was found to be due to 
ickness, the diagnosis was obtained, if 
nossible, from the attending physician, 
otherwise from the symptoms 
described by the patient. 


ED 


DustTs 
ement 
ion in The plant selected for study was one 


loying of the older, dustier mills so that the 


larger effect of exposure to large quantities of 
ill be calcium dusts could be observed. 
creas- The dustier occupations involved 
aking exposure to from 1,000,000 to 
| the 105,000,000 dust particles, under 10 
2 put. microns in longest dimension, per 

cubic foot of air. In the least dusty 

places in the plant the exposure 
plant varied from 400,000 to several million 
states dust particles per cubic foot of air. 
ears, Variations in amount of dust at the 
‘ublic same place were wide, depending very 
very considerably on the direction and 
rol! velocity of the wind, and on certain 
(Feb. other faetors. (See Table 1.) 


con- Chemical analysis showed that lime 
consiituted about 60 per cent. of the 
cement manufactured in the plant 
under study, and silica, about 20 per 
Ase cent. Tron and aluminium oxides, 
magnesium oxide, and calcium. sul- 
nake phate 

\- mpe 


~ 


were some of the other more 
rbant constituents of the cement. 
© Table 2.) Petrographie analysis 
is 01 ‘owed that the proportion of uncom- 
lust ned siliea (in the form of quartz) 


about 6.9 per cent. in the crusher 
raw mill, and stone house. 


iu 
yras ’ e 


' the material was burned in the 
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kiln, much of the free silica combined 
with the various chemical elements in 
the raw material to form silicates, 
leaving only about 1 per cent. of free 
silica in the dust of the finishing and 
packing departments. Most of the 
quartz grains were found to be small 
enough to gain access to the lung 
tissue. 


DISABLING SICKNESS 


Morbidity material available for 
comparison with the records of disa- 
bling sickness of the cement group was 
found to be very limited 
It was possible, however, to ascertain 
the incidence rate (for 
cases lasting two consecutive working 
days or longer) for the male employees 
of eleven different manufacturing 
establishments located in 
astern and southern seaboard states, 
from data sent to the Publie Health 
Service for the year 1924. None of 
these showed 
as much respiratory disability as was 
recorded for the cement workers, the 
highest respiratory rate encountered 


indeed. 


respiratory 


several 


eleven establishments 


being 36 per cent. below the rate for 
the cement plant. 

Sickness rates for specific diseases 
causing disability among the men on 
the factory payroll of a rubber com- 
pany in Massachusetts were available 
for comparison with the experience of 


the cement workers. ‘The diseases 
which occurred more frequently in the 
cement workers than in the rubber 


workers were, in order of the magni- 
tude of the excess in disability among 


the former: (1) bronchitis; (2) dis- 
eases of the skin; (3) influenza and 
grip; (4) diseases of the eyes and 


ears; (5) diseases of the pharynx and 


tonsils; (6) rheumatism; (7) diseases 
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work on account of disability, but it 
seems reasonable to assume that most 
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Virtually the same disease groups 
that occurred at comparatively }; 


' 
sh 


TABLE 2.—CHEMICAL COMPOSITION OF DUST BREATHED BY EMPLOYERs ry 


SPECIFIED DE 


| @ 2 
| £2 
CONSTITUENTS fe 
| 5s 
_ 
| 
oy 
( 
PN CUE ow Ponta ig Wats oer oe We ote 15.70 
Iron and aluminium oxides (R:O;)2) 6.20 
Lime (calcium oxide) (CaQO)....... — 41.93 
Magnesium oxide (MgQ).......... 2.64 
Calcium sulphate (expressed as SQO:z)) ..... 
Loss on ignition (carbon dioxide, 
water, organic matter)............ 33.45 
Totals Trl eee Cet. eae oe eee ee 99 92 


99.77 100.00 | 99.77 100.07 


ARTMENTS OF A CEMENT PLANT! 























| i. = 6 ie) 

a | © Zz, iS “en 
af Ss | & m3 | & zt 
Sz | & 3 | 28] 3 | &§ 
2 = i a = < 

9 Cy Cc Cc 7 ( , 

0 | /O | ( /¢ | ( 

17.80 | 17.00 | 15.00 | 18.00 | 21.30. 21.2 

9.10 7.10 4.20 | 7.30! 7.50) 8 49 

36.11 | 37.71 | 38.11 | 60.18 | 54.56 60.88 

2.46/ 2.17| 2.06] 2.61! 2.68! 297 

vesva. b webice outed 4.08/ 2.18 1.75 
| | 

34.30 | 36.02 | 40.40 | 7.901/ 11.70) 475 


99 92 | 99 95 


1 The chemical analvsis of dust in the coal house was as follows: volatile combustible 


matter (sulphur 2.51 per cent.) 27.05 per cent. 


; fixed carbon 46.85 per cent.; ash 26.1 per cent 


> The symbol R stands for both iron and aluminium, since these two oxides were deter- 


mined as a whole. 


of the attacks of illness which kept the 
bread earner away from his post of 
duty for two consecutive days or longer 
would be remembered by his wife for a 
period extending back as far as six 
weeks or two months. At any rate, 
the results about the same 
whether the rubber workers the 
males in the general population were 
used as a control group. In either 
the mentioned 
above were conspicuous in the experi- 


were 
or 


comparison, diseases 


ence of the cement workers. Equally 
interesting is the faet that “other 
respiratory diseases,’ which include 


tuberculosis, 
pulmonary 


pulmonary 
pleurisy, 


pneumonia, 

emphysema, 
asthma, ete., are shown at exactly the 
same rate in the cement group as in the 
general population of the city, and at 
the same rate in the rubber 
(See Tables 3 and 4.) 


almosi 


group. 


rates among employees of a cement 


plant showed also higher incidence 
rates among the cement and _ lime 


workers of Leipzig, Germany, IS‘i 
to 1905, than among persons engage 
in relatively non-dusty trades in the 
same city. 
afford a corroboration 
experience of our own findings concern- 
ing the types of illness to which 
employees of dusty cement works 
appear to be predisposed. Th 
data are shown in Table 5. 

Any one of the foregoing comparis0! 
taken separately, in the absence: 
other supporting data, could 
safely be used to define the sicxnes 
problem of the cement workers. but 
with the findings consistent 1» 
several the 


The Leipzig data thus 


4 ’ vy. 7) 
Muropean 


in 


? ) 
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’ 7 ~ 
COILS 


comparisons, 


results may be considered as 
In every available com! 


reliable. 
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«on of sickness incidence rates, the is apparently confined to diseases of 
frequency of the minor respiratory the nasal fossae, acute bronchitis, 


TABLE 3 —COMPARATIVE FREQUENCY OF SPECIFIED DISABILITIES AMONG 
, GROUP OF CEMENT WORKERS AND AMONG MEN ON THE FACTORY 
PAYROLL OF A RUBBER COMPANY IN MASSACHUSETTS" 


























ANNUAL NO. | 
OF ABSENCES | RATIO TO. epic 
- PER 1,000 RATE FOR. cates 
DISEASES CAUSING DISABILITY? necmesatmpacioniens train | 
‘Cement | Rubber | WoRKERS’ Cement | Rubber 
Workers Workers ‘Workers Workers 
ae om am ennasueaeannee an 
(ee ee eee 725 318 228 | 553 | 3,857 
.. Bronchitis 1 ere oe ee ee 50 8 625 | 38 QQ 
9 Diseases of the skin (151-154)....... | 49 i) 544 | 37 109 
3. Influenza and grip (11)..................| 206 63 827) | 157 | 770 
j. Diseases of the eyes and ears (85, 86).. .| 16 5 320 | 12 | 60 
5. Diseases of the pharynx and tonsils (109) . 75 25 300 57 301 
6 Rheumatism—acute and chronie (51, 52). 34 | 12 283 26 149 
7. Diseases of the digestive system (108, 110— | 
i rt I a eres 114 46 248 87 555 
s. Diseases of the nasal fossae (97)........ | 94 | 54 174 72 653 
4. Other respiratory diseases (31, 98, 100- | | 
Rn.» +2 eee 10 12 83 S 143 
i\|-defined and unknown diagnoses (205)... | 8) | 38 24 7 464 
All other diseases and conditions®...... ‘f 68 | 46 148 52 | 554 





Years of life under observation: cement workers, 763; rubber workers, 12,147. 

‘In both groups only those absences were included which lasted two consecutive working 
days or longer. The record for the cement workers extended from Feb. 6, 1922, to eb. 1, 
1925; for the rubber workers, from Jan. 1, 1922, to Dee. 31, 1924. 

‘Title numbers in parenthesis are taken from the International List of the Causes of 
Death, third revision, Paris, 1920. 

Sickness rates of the rubber workers = 100. 

‘ ixelusive of accidents and alcoholism. 

‘Includes three cases of pneumonia and one of pulmonary tuberculosis among the 
cement workers. 

' There were only two infectious diseases among the cement workers: one case of measles 
and one of typhoid fever. 


xroup of diseases was found to be diseases of the pharynx and tonsils, 


‘igh among the cement employees. 
‘he more serious respiratory diseases 
ich as pulmonary tuberculosis and 
vieumonia, however, caused relatively 
tle disability among these workers. 

respiratory problem in this and 
‘obably in other cement plants 
“OWing similar dust concentrations 


and influenza or grip. 

Certain nonrespiratory — diseases, 
also, showed comparatively high 
incidence rates among the cement 
workers. These were as follows: 

Diseases of the Skin.—Several coim- 


parisons revealed for the cement group 


high rates of disability from diseases 








TABLE 4.—COMPARATIVE FREQUENCY OF ABSENCE FROM WORK 
ON ACCOUNT OF SPECIFIED DISEASES AMONG A GROUP OF CEMEN?7 
WORKERS AND AMONG MALES OF THE AGES 17 TO 64, INCLUSIVE, 


IN THE GENERAL POPULATION OF THE SAME COMMUNITY! 








"NO. OF ABSENCES FoR? 
WORKING DAYS op 
LONGER IN 


| ANNUAL NO. OF ABSENCES | 
PER 1,000 MEN IN 














FOR MEN IN GEN- 











General Popula- | <3 General Popula- 
tion of City’ | & - | tion of City a 
a S| Pate 3 
DISEASES CAT aie , re » } ~ = , ne | = 
ae aso | ee lee |S a a 
D swoop | Ss | <2 | & < Ep, [= 
A |e ~2 | e@Sis |L.eae — 2 
= ja Sion |=) [ja 8s] m= 
re = 2 | Pee | esl ew [eR] ot 
= —- 8 | BOli aS! & \= . 8] Ta 
| Sm /552/ SB | $5] =e] SH 158.2) B 
i a eT oo, — ma | es | Bo |S ae «> fae, 
j ‘ ‘ r } rs bd ry ik a, oe 
is Ok = 0 |= |4 |< | & |C 
enemas ommend wnenneee| eanammmed amend tan i— — | —— 
rre . a » } | y ‘¢ oOo”, j ‘ ~~ 
otal GimMADINty®. ..c66.s0cees 222 | 69 | 291 | 725 | 249); 919 | 283 (1,202 | 553 
1. Diseases of the skin (151- | | | | | | | 
j | > j 
CL ee ne 5 2 i 49; 700; 20; 8 28 37 
2. Diseases of the digestive | | | | 
system (108, 110-127)... .. 26 | 8 | 34 114 3335) 107) 35 | 142 87 
3. Diseases of the eyes and | | | 
oe gt. ra 3 2 5 16 320; 14! 6 | 20 12 
4. Diseases of the pharynx | | | 
and tonsils (109)....... 19 5 | 24 7 | 313); 78; 20 | 98 Ay 
5. Rheumatism—aecute and | | | | 
echronie (51, 52) 7 4 ll | 34 309 80 || «14:~— | 44 26 
6. Diseases of the nasal fossae | | | | 
s BESRGBE rae sge ncn Pe 23 11° 346 94 276 93 | 46° | 139% 72 
7. Bronchitis (99)............ I5| 9 | 24 50; 208; 61) 39 100 38 


S. Influenza and grip (11)... 90) 1S | 108 206 | 191 | 373) 75 | 448) 157 
9. Other respiratory diseases | | 


10 0; 100 34. 9 43, 8 


(31, 98, 100-107)......... S 2 
[ll-defined and unknown | 

diagnoses (205) | 2 3 9 300 4 7 11 7 
All other diseases........... 25 6 


ol | 68); 219 105 | 24 | 129 D2 


Years of life under observation: cement workers, 763; males in general population, 4,159. 


‘In the cement group only those absences were included which lasted two consecutive 
working days or longer, Feb. 6, 1922, to Feb. 1, 1925; for the males in the general population, 
illnesses that were known to cause absence from work for more than one day as wel! as th 
cases of sickness in which it was not known whether actual disability resulted, Jan. 1, 192, 
to Mareh 31, 1924. 

? Title numbers in parenthesis are taken from the International List of the Causes 
Death, third revision, Paris, 1920. 

* Men in the general population whose morbidity history indicated continuous invalidis™ 
were not included, as such persons would not be employed. 

‘ Total rate for males in the general population = 100. 

» Exelusive of accidents and alcoholism. 

°On account of the large number of colds (341) for which information was lacking 4s ' 
whether disability resulted, the proportion of colds known to cause disability of the ' ta 
number of colds reported during the latter part of the period of observation (Jan. 1, 19° 
to March 31, 1924) was applied to 341, and the product, 46, used in place of the larger numv® 
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¢ the skin. Furunculosis (boils) exposure to sudden changes of atmos- 
of ti 
agused 70 per cent. of the absences pheric conditions in the working 


TABLE 5.—PERCENT AGES REPRESENTING SICKNESS INCIDENCE RATES OF 
\.ALE CEMENT AND LIME WORKERS IN RELATION TO THE AVERAGE 
RATE AMONG MALES IN CERTAIN OTHER INDUSTRIES'—ENPE- 
RIENCE OF LEIPZIG (GERMANY) LOCAL SICK FUND 
(COMPULSORY MEMBERSHIP), 1887 TO 1905 


(Rates | for other industries = bivenic 
































9 5-44 | 45-54 | 55-7 

sas amore Sa sesesce 

Total disability as dee RUE ALELEROLELARDR EER EER 152 143 154 | 161 A 149 | 122 
|. Diseases al the organs of locomotion......... 263 283 290 7 231 | 232 | 172 

9 Diseases of the external tissues.............. 159 163 | 172 2 | 153 172 | 128 
3 Diseases of the organs of respiration.........) 157 158 149 | 166 150 | 126 
4 Diseases of the organs of circulation......... 140 | 103 167 | 168 | 100 | 126 
5. Injuries and other external influences........) 140 | 130 | 187) 166) 134 | 110 
;. Diseases of the organs of digestion...........| 136 | 116 | 141 159 | 140 110 

fei eg ee a ee | 122: 108 | 129 135 | 120| 125 
RR TS OE WOU I aaa so eke see akanecws | 112) 65) 114] 150] 146 | 291 
(. Infectious and parasitic diseases............. | 112 112 | 111 102 | 124) 105 
\). Diseases of the nervous system.............. ' OS 141 90 118 9? 58 
il. Diseases of the genito-urinary organs........., 98 | 106 88 | 98 | SS 153 
\ll other diseases...............ccceeeeeeeeeeee: | 136) 146 | 173 3] 109) 115] 83 





'The other iz dusteles se sleete .d were re slative iy free ron dast h: seerde ol consequence, to 
wit, the industry of wood and cut materials, transportation, and the paper industry. 
The following occupations were included: paper—paper and pulp workers, bookbinders, 
album makers, workers in colored papers; wood and cut materials—workers in picture 
irame factories, bronzers, gilders, silverers, ete., coopers, wheelwrights, turners (wood, 

ber, ivory, cork, meerschaum, ete.), workers in factories for small wooden articles, 
vorkers in sawmills, basket makers, straw weavers, cabinet-makers, wood polishers, and 
furniture polishers; trans portation—teamsters, coachmen, chauffeurs, and street railway 


WOrkKers 


yor skin diseases. Most of the environment. Obviously, rheumatism 
cases Occurred in the summer, and in — is not associated with the dust problem. 
ie finishing end of the mill, especially Diseases of the Eyes and lars.— 
nthe packing department. Furuncu- Among diseases of the eyes and ears, 
esis mnay be due primarily to the conjunctivitis was the most frequent. 
“ogging of the sebaceous glands with The effeet of cement dust on the 


! i ‘ ‘ , ; 
dust, and secondarily to infee- organs of special sense is not ade- 


lon 


quately measured by the disability 
}? | . ’ ’ °,° 
micumatism.—Most of the casesand rate, because certain conditions 

; } 4 . . . . 
uighest attack rates for rheu- for instance, deafness, for which a 


‘mi occurred in the two outdoor high rate is shown in the physical 
ments of the plant, the yard and examinations, and chronic or mild 
(uarry, and among men in the  conjunctivitis—do not keep the men 
‘anical department where there is from working. 
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Diseases of the Digestive System.— 
Gastro-intestinal disturbances, indi- 
gestion, and the like were the com- 
plaints most frequently reported in 
the digestive group of diseases. In 
the finishing, bag, and packing depart- 
ments these ailments caused absence 
at almost twice the rate in the other 
departments. They were for the most 
part confined to the summer months. 
The incidence rate was as high among 
the sturdy, mature packers as among 
the youths in the bag house. Sixty- 
five per cent. of the cases caused 
incapacitation for three consecutive 
days or more, the longest case lasting 
twelve days. It is known that the 
great bulk of inspired dust finds its 
way into the stomach, but it is not 
known whether certain constituents of 
cement, such as silicates and alumi- 
nates of lime, and the small quantity of 
gypsum in cement exert any dele- 
terious effects on the organs of diges- 
tion. Inasmuch as_ the Leipzig 
material also indicated a higher than 
normal digestive disease rate in the 
industry, it is hoped that future 
studies will deal adequately with this 
interesting question. 


PuHysICAL EXAMINATIONS 


Most of the men who were on the 
payroll throughout the period of the 
study had two physical examinations, 
each fairly thorough, requiring at 
least thirty minutes—one examination 
as soon as practicable after the investi- 
gation was inaugurated, and the other 
toward the close of the study. In 
addition, forty persons suspected of 
having respiratory 
were given a special chest examination, 
and some of these, two such examina- 
tions by a chest specialist. With a 


chronic disease 
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record of disabling sickness for , 


ach 
employee, with 422 employees ¢,. 
amined once, and 148 workers give, 


two or more examinations, it was 
felt that few cases of chronic respiys. 
tory disease escaped attention. (); 
the forty referred for special examing- 
tion, thirty-three were found to hay. 
some definite lung pathology. 

In the study of physical defeers 
according to working environment. 
only those cement workers were jp. 
cluded who had been exposed to thp 
dust or some other industrial condi. 
tion for more than one year prior to 
the date of the physical examination 
and who had not shifted from one type 
of exposure to another. Persons 
exposed primarily to cement dusi 
(men in the finishing, bag, and packing 
departments) showed the largest per- 
centage with one or more than one 
respiratory defect or pathologic condi- 
tion. Men in the mechanical depart- 
ment and the group exposed to 
relatively little dust showed the lowes 
percentages with one or more than 
one respiratory condition. Chronic 
pharyngitis was most prevalent among 
those working in cement dust. In- 
flammatory conditions of the eyes, 
such as conjunctivitis, corneal ulcer, 
inflammation of the cornea, ¢t¢. 
were found to be four times as frequen! 
among those exposed to cement dust 
as among those working in compara- 
tively little dust. Hearing appeare’ 
to be impaired among a majority 0! 
the men. The cement dust group an’ 
the quarry workers showed the highes' 
percentages with impaired hearing, 
while the smallest proportion havin 
this defect was found for the grow 
exposed to relatively _ little dust 
Plugs in the external ear formed byt! 


J.IH 
June, 1929 
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ombination of cement dust with ear 
wax were f requently encountered. 


RESPIRATORY DISABILITY IN RELATION 
To VITAL CAPACITY 


The frequency of respiratory dis- 
ability was found to vary inversely 
with vital capacity (the air capacity of 
‘he lungs) among those exposed to dust, 
‘his tendency being most marked 
among employees under 25 years of 
age. (See Fig. 1.) Conversely, when 
exposure either to inclement weather 
or to sudden changes in atmospheric 
conditions was involved, persons of 
largest vital capacity showed the most 
respiratory disability. On account 
of the smallness of the numbers, these 
results must be considered merely 
tentative. But they suggest the 
highly interesting possibility that in 
the hiring and placing of workers in 
dusty trades the spirometer may prove 
to be of some assistance. Men with 
small vital capacity perhaps should 
not be employed in a dusty atmos- 
phere especially when under 25 years 
of age. 

In an attempt to answer the ques- 
‘ion whether vital capacity is di- 
ninished by the  long-continued 
nhalation of cement dust, the average 
vital capacity of the men who had 
been in the cement industry for more 
‘han eight years was compared with 
‘hat of men having less than two 
years’ employment in the industry, 
ind with that of a group of male 
‘mployees in ten different industries. 
‘le cement workers who had been in 
‘ie industry more than eight years 
‘owed consistently lower vital capac- 
‘Y readings than either of the other 
‘0 groups. Of course, the men with 


} 
if 


‘Onger service may have had an 


unusually small average vital capacity 
when they entered the industry, but 
the other interpretation seems more 
probable—namely, that the inhalation 
of cement dust for eight years or longer 
diminished the vital capacity of 
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Fic. 1.—Respiratory incidence rates ac- 
cording to vital capacity of cement workers, 
by age groups. 


the men in each of the three age groups 
for which the readings were averaged. 


PULMONARY TUBERCULOSIS 


On account of the particular atten- 
tion given to men found with or 
suspected of having chronic respira- 
tory disease, it is believed that few 
eases of pulmonary tuberculosis were 
missed in the group examined. Sus- 
pected and positive cases of pulmonary 
tuberculosis totaled twenty-one among 
the 570 examined, a percentage of 
3.7. In only two of these cases, 
however, was the disease active at the 
time of the first series of special chest 
examinations. From the history of 
both cases it was evident that the 
disease had developed before the men 
entered the cement industry. One 
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of them died about a year after the 
study closed, while in the other the 
disease appears to have become 
quiescent. 

Those who had positive signs of an 
arrested (or inactive) tuberculosis were 
able to work in the dusty atmosphere 
without any apparent harm to these 
old tuberculous The dusts 
produced in manufacturing Portland 
cement in the plant under observation 
contained free silica in proportions 


lesions. 


varying from 1 to 6.5 per cent., 
depending on the stage of manu- 


facture, and from 36 to 60 per cent. of 
calcium oxide (lime). The amount of 
calcium in relation to silica or other 
constituents of inhaled dusts appears 
to be of considerable importance in 
the and development of 
industrial tuberculosis. 

nection two facts stand 
present 


incidence 
In this con- 
out in the 
investigation. In the first 
place, we were unable to find any case 
of tuberculosis which appeared to have 
resulted from exposure to the calcium 
dusts. Secondly, there seemed to be 
no tendency for the arrested cases to 
become active. Under exposure to the 
dusts generated in a Portland cement 
plant, the progress either of inactive 
or of active cases of pulmonary tu- 
berculosis not appear to be 
affected. 


does 


PNEUMONOKONIOSIS 


The purpose of the X-ray observa- 
tions was of a twofold nature: (1) to 
assist in the diagnosis of suspected 
lung cases; and (2) to further the 
study of the development of pneumono- 
koniosis as related to length of service 
in dusty trades. 

The extent of pneumonokoniosis as 
shown by the X-rays of the cement 
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workers was apparently not sufficiey; 
to cause clinical symptoms \ 
generalized fibrosis was present, and 
its distribution was certainly indies. 
tive of pneumonokoniosis. There wa, 
not, however, sufficient evidence 3, 
indicate that tuberculosis wags 9) 
would be a frequent complicatioy 
incited by the pneumonokoniosis 4, 
is the case among workers exposed ty 
dusts containing higher percentages 0; 
uncombined silica. But not many o; 
the men in these cases had_ }poey 
exposed to the dust long enough fo) 
this complication to be expecied, 
inasmuch as granite cutters, fo; 
example, have usually been in. the 
trade for twenty years or more befor 
they develop tuberculosis to any 
marked extent. Unfortunately, in the 
plant where our cement study was 
made, we were unable to find mon 
than one person who had spent over 
twenty years in the industry, and 
very few who had been in it longer 
than twelve years. It is apparent, 
however, that an important difler- 
ence exists between the pneumono- 
koniosis of cement workers and tha’ 
of granite cutters. In the healing 0! 
tuberculosis the process is that 0 
fibrosis and deposition of calcium it 
the tubercles. Among the cemen' 
workers as evidenced by the X-ray, 
in addition to the _ fibrosis, 
calcified nodes were seen than 1 
normal chests, and many more tha! 
in the pneumonokoniosis of grail 
workers. The presence of _ lary 


more 


amounts of calcium may afford proc’ 
tion against the invasion of the tuber 
bacilli. 

A classification of pneumonokonio= 
according to stages of developme! 
and a comparison of these sits” 


+ 











Ifficien; 
ms, 4 
Nt, and 
indica. 
lCTe Was 
Nee ty 
Was op 
lication 
1OSIS as 
Osed to 
tages of 
nNany oj 
d been 
ugh for 


, ee 
pected, 


In the 
a befor 
tO. any 
vy, In the 
dy was 
ds mor: 
nt over 
ry, and 

longer 
parent, 

difier- 
‘UMONO- 
nd that 
aling of 
that of 
cium 1 
cemen! 

X-ray, 

more 
han 
re than 
granit 

larg 
protec 
tuberc! 


koniosis 


lopm nl 


iAn-~ 


EXPOSURE TO CALCIUM DUSTS IN CEMENT PLANT © 198 


ayong cement and granite workers 
as been avoided, as it is believed that 
ve are not justified at the present 
‘me in attempting to interpret the 
\-ray findings in one dusty industry 
" the same terms which would be 
ysed in another in which the dusts 
aye of an entirely different chemical 
composition. 


Hycientc MEASURES IN CEMENT 
PLANTS 

Sinee the dustier occupations of the 
industry appear to be associated with 
, high rate of diseases of the upper 
respiratory tract, the skin, the eyes 
and ears, and even may be correlated 
with certain diseases of the digestive 
system, control of these diseases 
naturally would follow proper regula- 
tion of the amount of dust to which 
the workers are subjected. In the 
cement industry it is difficult to 
establish standards of dustiness on 
account of wide variations in the dust 
content of the air and differences in the 
extent to which persons in the same 
occupational groups are actually 
exposed to the heavier concentrations 
of dust. When the dust in the atmos- 
phere is less than about 10,000,000 
particles per cubie foot of air, however, 
it is doubtful whether the diseases 
mentioned above would be found at 
greater than average frequency. 

Several cement companies have 
ade notable progress in the develop- 
ent and installation of ventilating 
deviecs to control the dust since this 
‘tudy Was started in 1922. For those 
viants in which it is not practicable to 


to | } ; ° . ° 
all dust colleeting systems imme- 


diately, it is suggested that the effeet 
of heavy concentrations may be mini- 
mized through greater care in hiring 
and placing workers with regard to 
their dust tolerance. This phase of 
the subject will be presented in more 
detail in the seeond paper, ‘“Respira- 
tory Diseases in a Portland Cement 
Plant,” which will be published soon 
in THis JOURNAL. 


SUMMARY 


In a series of studies undertaken 
by the United States Publie Health 
Service to determine the effeet on 
health of employment in the dusty 
trades, a Portland cement plant was 
selected as representative of that 
group of industries in which exposure 
to calcium dust is involved. 

The working environment was 
studied, especially the character and 
amount of dust to which the men were 
exposed; a record was kept of the 
causes and severity of disabling ill- 
nesses among the employees from 
eb. 6, 1922, to Feb. 1, 1925; and the 
physical condition of the workers was 
observed by means of general physical 
examinations, special chest examina- 
tions, and X-ray films. 

Detailed analysis of the records 
collected at the plant indicated that 
exposure to the quantities of calcium 
dusts generated in the mill under study 
appeared to predispose the workers to 
certain diseases of the respiratory 
system, to diseases of the skin and of 
the eyes, and to deafness, and possibly 
was a factor in the high rate of dige.:- 
tive illnesses that occurred in the 
finishing end of the mill. 











THE PROGRESS AND PRESENT STATUS OF INDUSTRIAL 
HYGIENE IN THE UNION OF SOUTH AFRICA* 


K. H. Ciuver, M.A., 


M.D., D.P.H. 


Assistant Health Officer for the Union of South Africa 


I. GENERAL AND INTRODUCTORY 


HE Union of South Africa 
extends over an area of 472,347 
square miles, on which huge 
expanse there is a population of only 
7,200,000, the bulk of which is un- 
civilized, as is indicated in Table 1. 
There is an excess of males over 
females among both Europeans and 
non-Europeans. The bulk of the non- 
Iuropean population is made up of 
the Bantu races, only a small propor- 
tion of whom ean be considered to be 
reasonably civilized. Although the 
state is encouraging In many ways 
the use of European labor in industry, 
the great bulk of unskilled labor in the 
Union is still drawn from this reservoir 
of uncivilized natives. Further, 
100,000 native males are recruited 
annually from the neighboring Por- 
tuguese colony for work on the mines 
of the Transvaal.' This numerical 
preponderance of largely uncivilized 
non-Iuropean elements complicates 
the labor conditions at almost every 
point. As they are relatively non- 


* Received for publication Jan. 22, 1929. 

‘In accordance with the Convention of 
September, 1928 (1), between the govern- 
ment of the Union of South Africa and the 
government of the Portuguese Republic, 
the number of Portuguese natives employed 
on the Transvaal mines is to be reduced 
annually by 5,000, so that from 1933 onward 
only 80,000 will be employed. 


immunized, their reaction to infectioy 
tends to be of an infantile type. 


TABLE 1.—POPULATION OF UNION 
OF SOUTH AFRICA 








TOTAL 


ee 
—_—_. 





MALE | FEMALE [ 
| 
| 


| 
| 
European.... | 85 





857,000! 820, 000)1, 677 000 

Non-Euro- | 
I iene wih. 2, 820, 000 2, 690, 000 5 510,000 
Total......... 3,677,000 3,510,000 7,187,000 








The distribution of European in- 
dustrial employees is as follows: 


pO See eee verre 170,000 
Manufacturing................ 102,000 
Ee 


The total number of colored persons 
gainfully employed is impossible to as- 
sess accurately. Agriculture absorbs 
very large number in healthy occupa- 
tion. Next in importance comes the 
mining industry which depends for its 
very existence on cheap unskilled 
native labor. Without this it would 
be impossible to work profitably the 
large bodies of comparatively low- 
grade ore on the gold fields of the 
Witwatersrand. The number of 12 
tives employed in mining is neat'y 
nine times that of Kuropeans so ¢!- 
ployed (see Table 2). 

Factories are as yet relatively WW 
important in the Union and problems 
of industrial hygiene can hardly " 
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considered to have arisen in connec- 
tion with them. It is in connection 


\BLE 2-PERSONS EMPLOYED IN 
~ AWINING IN THE UNION OF 
SOUTH AFRICA IN 
OCTOBER, 1928 








TYPE OF MINING 


EUROPEANS 
NON-EUROPEANS 





Gold: 
Witwatersrand, Transvaal |21,569|194,015 
Elsewhere in Transvaal...| 1,054} 13,158 














Other Provinces........... 5 15 

hate cece diel eaten 22 ,628/207 , 188 
Diamond: 

PN cree eee sh 551) 4,893 

| RE TREE ETT 1,831) 7,156 

Orange Free State......... 679) 5,201 

re ta 3,061) 17,250 
Diamond Alluvial (diggers 

and prospectors)........| 8,662) 41,312 

Coal: 





Witwatersrand, Transvaal 116 1,626 
Elsewhere in Transvaal. . . 752) 13,157 





UE Kin aks endbeesxnas en 689) 17,400 
Orange Free State......... | 127) 2,422 
WE yc cae daw see Hamer 7 84 
Total... ..ccccccccccccceesl 1,691] 34,689 

opper pind cence ueadeeee nes | 328) 3,899 

eee re ee ee | 163, 2,458 

Other eee cece cee eee ee. | 546) 9, £49 


37 079 316, 105 





2 2 2 4°) 2-64 8 6.6 6 4.9 e 6:8 8) 3 ' Ss 


With mining that the serious health 
problems have arisen. Compensation 
‘or disabilities is a heavy drain on the 
resources of the mining companies, and 
iad not considerable strides in indus- 
trial hygiene been made the payments 
“' Compensation would seriously have 
‘rippled the industry. 


Industrial hygiene legislation has 
centered chiefly on gold mining and 
the phthisis produced thereby. This 
will be dealt with later. At this stage 
reference may be made to the Work- 
men’s Compensation Act which came 
into operation on Jan. 1, 1915. It 
consolidated, amended, and extended 
throughout the Union the law with 
respect to compensation for injuries 
suffered by workmen in the course of 
their employment or for death result- 
ing from such injuries. This Act is 
based very largely on the English 
Workmen’s Compensation Act of 1906. 
The Workmen’s Compensation (In- 
dustrial Diseases) Act, 1917, amended 
the 1914 Act for the purpose of pro- 
viding compensation in cases of indus- 
trial diseases. Only three diseases are 
scheduled under this Act: v7z., cyanide 
rash, lead poisoning or its sequelae, 
mercury poisoning or its sequelae. An 
effort is now being made by the South 
African Mine Workers’ Union to have 
ankylostomiasis declared an occupa- 
tional disease. As no powers are 
given under the 1917 Act for the addi- 
tion of any diseases to the schedule, 
ankylostomiasis can only be made 
officially an industrial compensable 
disease by special legislation. 


Il. Tue Goutp Minina INbDuUSTRY IN 
THE TRANSVAAL 


There is considerable evidence that 
gold was extracted from rock in va- 
rious parts of South Africa in ancient 
times, and many old workings have 
been discovered. None of these go 
down to any great depth, as the miners 
appear to have been unable to go 
beyond the water level. Modern gold 
mining in the Transvaal dates from the 
seventies of last century. The first 
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gold from the Witwatersrand con- 
glomerate beds was panned in 1885. 
The gold field was proclaimed in 1886, 
the year in which Johannesburg was 
founded. The gold field is situated on 
an elevated inland plateau some 6,000 
feet above sea level. The “rand,” or 
ridge, which runs east and west for 60 
miles projecting somewhat above the 
general level of the plateau, divides 
the watershed in two. The southern 
portion drains into the tributaries of 
the Vaal River which discharges into 
the Orange and so into the Atlantic 
Ocean. The northern portion of the 
watershed is drained by the tributaries 
of the Limpopo which flows eastward 
the Indian Ocean. This 
graphic division is closely associated 
with the distribution of tropical dis- 
In the easterly draining area 
bilharziasis, malaria, and ankylosto- 
miasis increase as the Indian Ocean is 
approached; in the westerly draining 
malaria is rare, and bilharziasis 
and ankylostomiasis are unknown. 
The mining of the ore on the Reef is 
being carried on by some forty separate 
companies. ‘The more important of 
have formed themselves into 
groups, with headquarters in Johan- 
nesburg, for various purposes cniefly 
There are such 
The largest of these is the 
Mines, Limited, comprising 
fourteen mining companies which to- 


into geo- 


Case. 


ares 


these 


financial. seven 
groups. 


Rand 


gether employ 80,000 natives, nearly 
half the total number employed on the 
Witwatersrand. the 
group with a central health organiza- 
A superintendent of sanitation, 
with his headquarters in the Corner 


This is only 


tion. 
House, Johannesburg, administers the 


health services of the group. These 
include fifteen native hospitals at- 
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tended by twelve mine medical office, 
a Medical Research Laboratory wit) 
research officer, sanitary inspector 
and a Central Rescue Station. 

For promoting the mining interes, 
of the Transvaal a Chamber of \ino. 
has been constituted. All the minin, 
groups and most of the mining ity 
panies are members of this Chambp; 
It has two native recruiting organi. 
tions: the Witwatersrand — Najiy 
Labour Association operating in Port). 
guese territory and the Native Reeryi:. 
ing Corporation in British Sout! 
Africa. A compound and hospital gy 
used jointly by these two. organir. 
tions. Recruits from Portuguese te. 
ritory are examined for general fitnes 
by a Portuguese physician at Ressay 
Garcia. After the 
they are inspected at IXomatipoor 
by the local district 
evidence of infectious disease. Re- 
cruits from British territory are ex- 
amined at the time of recruiting | 
local practitioners, where such ar 
available. All recruited natives ar 
again examined at the compound oi 
the Witwatersrand Native Labour As 
sociation in Johannesburg. ‘The sta! 
there consists of six medical officers, 3 
radiologist, other [curopea 
males, and forty-eight native males 
This staff, in addition to conductin: 
the routine examination of 
and of natives being repatriated be- 
cause of illness or injury, runs 
hospital of 300 beds. | 

On arrival at the Witwatersrant 
Native Labour Association compoul: 
for examination by the medical s!% 
prior to their distribution to the mine 
the recruited natives are first thor 
oughly deloused. Their clothing 


horde 


crossing 


Surgeon 


seven 


*/ "NT17. 
reeru 


taken away and deloused in a ste 








yund ot 
our As- 
he staff 
heers, d 
lropew 

males 
ducting 


reerults 


ersrant 
npouL 


ql <f4? 
Al ‘ \Ae 


INDUSTRIAL HYGIENE IN SOUTH AFRICA 197 


yanfector. ‘They then pass from the 
-eception room to the bathroom where 
yey wash themselves with ‘“‘pumula’”’ 
one If a recruit is found to be 
fested with lice, his hair is cut. 
Fach man is then given a blanket and 

passes along to the auscultation 
rooms, Where he is examined for his 
yness for underground work. If he 
‘s found to be out of condition or ill, 
he is put into hospital for treatment 
prior to being distributed to the mines 
or repatriated if unfit. Many undergo 
an X-ray examination here. If found 
‘o be unfit for underground work after 
this examination or after treatment in 
recruit’s passport is 
stamped with the words “not to be 
employed below the surface.” If con- 
sidered unfit for any mine work, his 


r 


hospital, the 


passport is stamped ‘‘not to be em- 
ployed underground, nor upon or 
about rock-crushing stations, sample 
crushing rooms, assay offices, change 
tailing dumps.” Natives 
found to be obviously diseased are 
repatriated immediately. After ex- 
aiination they collect their clothing 
wiich has been removed from the dis- 
infector and hung out to dry. The fit 
are registered at the Pass Office and 
distributed to the mines to which they 
are allocated, where they are again 
rxamined for fitness by the mine 
medical officer, 


houses, 


The amount of work involved in 
‘hese examinations will be realized, 
When it is borne in mind that the 
inual native labor turnover on the 
“iiwatersrand mines is over 100 per 

'., Le, the average stay of a native 
rer is less than twelve months. 
order to maintain a working force 
arly 200,000 natives, considerably 

than this number have to be 


| 7 


medically examined annually. These 
elaborate initial precautions are, how- 
ever, of undoubted value in lessening 
the incidence of disease, particularly of 
tuberculosis and silicosis. 

The conglomerate beds in which 
the gold oceurs (locally known as 
“banket’’) are composed of quartz 
pebbles bound together by a silicious 
cement. In this silicious matrix the 
gold, which is seldom visible to the 
naked eye, is uniformly distributed. 
Several series of these conglomerate 
beds occur in planes roughly parallel 
to each other and separated by 
quartzite strata. Gold is found in al! 
these banket beds, but in a payable 
quantity only in those known as the 
Main Reef Series. 

In order to extract this gold, mining 
has to be done through layers of 
quartzite (containing some 95 per 
cent. of free silica) so as to reach the 
banket (containing some 86 per cent. 
of free silica) which has to be removed 
and finely crushed. In these processes 
much silica dust is of necessity pro- 
duced and from the beginning a severe 
form of phthisis was associated with 
the industry. 

The first official investigation into 
this unsatisfactory state of affairs was 
made in 1903 by the Milner Com- 
In 1911, the year after the 
Union of the four Provinees took 
place, a Medical Commission on 
Miners’ Phthisis investigated the mat- 


mission. 


ter. That Commission estimated the 
prevalence of silicosis among Muropean 
miners at 26 per cent. This figure 
probably represents the prevalence of 
the disease during the whole of the 
period from the termination of the Boer 
War in 1902 until 1912, after which 
date it rapidly diminished, 


A very 
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important reason for this diminution 
was the automatic removal of silicotic 
miners from underground work on the 
introduction of a system of compensa- 
tion for the disease, established under 
the various Miners’ Phthisis Acts. 
Since the Union was constituted, nine 
such Acts have been passed, all dealing 
mainly with the compensation to be 
paid to workers or their dependents. 
Precautionary measures underground, 
more particularly for limiting the 
creation of dust, are provided for by 
certain of the terms of the Mines and 
Works Act of 1911. The regulations 
under this Act have been improved 
from time to time. For the taking of 
precautionary measures of a medical 
nature the Miners’ Phthisis Medical 
Bureau was appointed by the govern- 
ment in 1916. This Bureau ad- 
ministers the medical sections of the 
Miners’ Phthisis Act according to the 
regulations issued under that Act. 
Its members are whole time medical 
men appointed by, and solely respon- 
sible to, the Union government. All 
candidate miners have to submit to an 
initial examination by the Bureau; all 
working miners are examined for the 
presence of pulmonary tuberculosis or 
of silicosis at intervals of six months; 
ex-miners claiming benefits because 
of silicosis are also examined. The 
Bureau further supervises CX- 
amination of native laborers, which is 
done by the medical officers of the 
mining houses. ‘The Miners’ Phthisis 
Acts Consolidation Act of 1925 made 
It provided 
for the appointment of a Medical 
Board of Appeal, with power, on 


the 


two important changes. 


application, and under prescribed con- 
the 
Bureau made at periodic or benefits 


ditions, to review decisions. of 
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examinations, and also those made j, 
respect of deceased miners. Under }: 
the medical service for native laborers 
was reorganized on a full time basi 
on the scheduled mines subject to , 
power of exemption by the Ministe; 
under special circumstances. An ey. 
tensive and salutary change has jp. 
sulted from this reorganization, Pre. 
vious to August, 1926, the service 
consisted of fourteen whole time and 
twenty-two part time medical officers 
Since then it has consisted of thirty- 
one whole time and only eight part 
time officers. 


III. Stricosts AMONG MINERS OF THE 
WITWATERSRAND 


A detailed and admirable account of 
silicosis in the South African gold 
mines was contributed to Tuts 
JOURNAL by Dr. W. Watkins-Pitch- 
ford (2) who was chairman of the 
Miners’ Phthisis Medical Bureau from 
1916 to 1926, 7.e., during the first 
ten years of its existence. This paper 
dealt with the subject so completely 
that, although silicosis is much the 
most important industrial disease in 
South Africa, it will be dealt with 
here only by summary. 

Silicosis is divided legally in Sout! 
Africa into three stages according to 
the findings of the Bureau: (1) the 
ante-primary with the earliest detect- 
able physical signs of silicosis; (- 
the primary with definite and speciii¢ 
physical signs of silicosis and slight 
and nonpermanent impairment © 
capacity for work; (3) the seconda”y 
in which serious and permanent 1 
capacity for work has developed in' 


] , 
*11rj0Te 


whieh tud 


} 


definite silicosis or in 
culosis with silicosis is present. (1)! 


classification has recently 
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opted by the Workmen’s Compen- 
tion Board in Ontario, Canada, as 
, standard, for the same purpose as in 
‘yo Transvaal, v2z., the payment of 
»ompensation) (3). 

Three pulmonary conditions are 
ygally compensable: v7z., simple tu- 
sereulosis, simple silicosis, and tuber- 
ylosis with silicosis. When tuber- 
ylosis is discovered in mine workers 
without any signs of coexistent. sili- 
eotie changes, it is designated simple 
‘hereulosis. Simple silicosis is the 
eondition in which the worker is free 
‘rom overt tubereulosis. The pathol- 
ocy of the two forms of silicosis is 
probably fundamentally the same, but 
the subsequent history of the two 
classes of cases justifies their separa- 
tion clinically. Tuberculosis with 
silicosis is further classified on the 
Witwatersrand into (a) tuberculo- 
silicosis in which a simply silicotie 
condition was primary and (b) silico- 
tuberculosis in which the signs first 
appearing were those of ordinary 
pulmonary tuberculosis. ‘The former 
condition is the one most frequently 
‘ncountered among Kuropeans; where- 
is the bulk of the cases among the 
uatives are silico-tuberculosis. This 
racial discrimination is to be accounted 
or by the much greater susceptibility 
oi the Bantu (with a low degree of 
acquired immunity to ‘European’ 
iseases) to the effects of tuberculous 
‘lection. From the clinical point of 

the division of cases of tuber- 
‘Uosis with silicosis into these two 

SSeS has the advantage of indicating 

i jactor is primary, and dominant 
‘oughout, ineach class. This classi- 
ni does not, however, imply any 
‘tial difference in the fundamental 

OL1C processes involved. 





Simple silicosis is a nonprogressive 
condition and produces only slight 
effects on health as long as the patient 
remains free from overt tuberculous 
changes. There is seldom a fall in 
weight. In fact the weight may 
increase considerably when the con- 
dition has become fully established. 
It is, however, likely to change into 
tuberculo-silicosis whether or not the 
subject continues in a dusty en- 
vironment. The major part of the 
liability for such a change appears to 
be inherent in the patient from the 
outset, the influence of subsequent 
environment being of only secondary 
importance. The combined results 
of seven years’ observation revealed 
that by the end of the seventh year 
somewhat more than half the patients 
with simple silicosis had either de- 
veloped tuberculo-silicosis or had died 
of that condition. 

Occupational and hygienic con- 
ditions have progressively improved 
in the gold mining industry in the 
Transvaal. This fact and the com- 
pulsory searching initial physical ex- 
amination introduced in 1916 account 
for the relatively low incidence of 
silicosis at present. 
age duration of underground work 
previous to the development of sili- 
cosis is still about ten and a quarter 
years, only about 3 per cent. of the 
total working miners and about 7 per 
cent. of those who have worked for ten 
years or longer annually develop 
silicosis. 


Though the aver- 


As mentioned above, the prevalence 
of silicosis in all forms was estimated 
by the Medical Commission on Miners’ 
Phthisis in 1911 to be 26 per cent. 
This figure must be taken as the 


approximate prevalence for the period 
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1902 to 1912. After 1912 the prev- 
alence of the disease in the mines 
diminished rapidly. For 1916, from 
which year onward the accurate rec- 
ords of the Phthisis Bureau became 
available, the prevalence of silicosis in 
all forms is estimated at 8 per cent. 
(4). In 1921 the prevalence had 
fallen to 3.3 per cent., owing in part 
to a genuine fall in the production of 
new cases, but also in considerable 
part to the effects of the limitation of 
benefits imposed by the 1919 Act on 
miners continuing underground work 
after they had been notified that they 
had become silicotic. Since that date 
few miners have remained at work 
after they have been notified that they 
are silicotic; the number so remaining 
has steadily decreased and in 1925 to 
1926 there were only 122—chiefly 
mine officials. The lowest prevalence 
figure was reached in the year 1922 to 
1923, v7z., 3.2 per cent. Since then 
it has been steadily increasing to 4.8 
per cent. in 1925 to 1926. Since 
1920 to 1921 the annual number of cases 
of simple silicosis has been 236, 259, 
257, 319, 428, and 490. In the year 
1925 to 1926 there were thus 254 more 
eases than in the year 1920 to 1921, 
v.e., more than twice the number. 
This prevalence 
carefully investigated. 


been 
It is certainly 
due to a rise in the rate of production 
of new cases; but it 


rising has 


‘an in no wise be 
attributed either to deterioration of 
occupational and hygienie conditions 
or to admission of candidate miners 
with a lesser resistance to the disease. 
On the contrary, occupational and 
hygienic conditions have progressively 
improved and with increasing experi- 
ence have been more and more success- 


ful in reducing the factors responsible 
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for the production of silicosis. gj); 
larly experience has made it increas. 
ingly possible to eliminate at the styo, 
initial examination all candidate 
miners with any indication of incres¢a, 


ASF 
susceptibility to tuberculosis or sil 
cosis. Dr. A. Mavrogordato (5), using 
the material supplied in the publishe, 
reports of the Bureau, divided th, 
total body of miners into two groups 
one that had served less, the othe; 
more, than six years; he was then abjp 
to show (a) that the proportion 9; 
new cases of silicosis was considerahly 
greater among the “long-service”’ than 
among the ‘‘short-service’’ men: and 
(b) that the proportion of long-seryjce 
miners employed had = steadily ip. 
creased since 1919. He therefore con- 
cludes that the rise in absolute 
numbers of new cases of silicosis is to 
be accounted for mainly by the 
increased proportion of long-service 
miners employed. In schedule XII oi 
the Report of the Chairman of the 
Medical Bureau for 1923 to 1924, Dr. 
L. G. Irvine (6) applied this simple 
method of analysis to the consideration 
of the course of the production rate 
for simple silicosis from 1917 to 1%Is 
onward, and in his Report for the tw 
years ended July 31, 1926, he extends 
the analysis to include the year 
1924 to 1925 and 1925 to 1926 (4). 
These analyses show clearly (1) tha! 
the long-service miners have throug) 
out furnished the bulk of 
silicosis (86 to 96 per cent. of all tl 
new cases of silicosis detected), and 
(2) that the number and proportion © 
the long-service miners have steadily 
increased since 1917 to 1918. 1) 
increase in the number of long-scrv!’ 
miners shows that the mining 60! 
munity on the Rand has become mo! 


cases 0! 
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~itled. This is to be accounted for 
| by the fact that the number of 
ining ‘recruits from overseas has 
: : progressively declining and that 
. mining community is becoming 
‘ jominantly one composed of miners 
| » South African birth. Dr. Irvine 
~oncludes that the inerease in the 
symber of eases of simple silicosis 
jetected in recent years is to be ac- 
sounted for almost entirely by this 
yereased number of long-service min- 
ors and by the refinement of the 
Bureau’s standard in the selection of 


ler 
+f 
partly 


' 
b 


Casts. 

This refinement in diagnosis has 
sulted from experience gained by the 
examination of the very large amounts 
of material. This examination has 
from the beginning been most detailed, 
the clinical examination being sup- 
ported by all laboratory aids and 
examination. It has 
heen possible not only to compare the 
radiographs of very large numbers of 
individuals with the results of their 
cinical examination, but also to obtain 
4 systematic series of successive radio- 
vraphs taken at regular intervals, 

1 previous to and subsequent to 
ue development of signs of silicosis. 
Valuable 
cumulated from the pathologie exami- 
nation of the lungs of deceased miners, 


radiographic 


information has also ac- 


‘he results of which are compared with 


* evidence derived from clinical and 
wographiec examination during life 
‘he technical quality of the 
graphs is of a very high grade of 
‘he Bureau is justly proud. 
provements in 


technic are con- 
being effected, resulting in an 

. asingly exact correlation of the 
“erived from the various sources 


()] ed 


i above. 


The improvement in the occupa- 
tional conditions underground has 
been most striking. The precautions 
against silicosis consist in general in 
the prevention of the creation of dust. 
Dust laying chiefly by ‘wet’ mining 
has been the main effort. While the 
mining is not yet carried on in an 
entirely dust free atmosphere, dust 
as a factor in silicosis production 
appears to have become of only 
secondary importance. The fact that 
most of the silicosis now appearing 
among European miners is in long- 
service miners indicates that a latent 
silicotic condition was mainly acquired 
before dust preventive measures had 
become general. Dr. Watkins-Pitch- 
ford (2) holds that any further and 
markedly effeetive progress in silicosis 
prevention will depend on the success 
of measures to prevent the spread of 
tuberculous infection rather than on 
further dust diminution. 

The relative increasing importance 
of the infective element in. silicosis 
production has resulted in a change in 
the prevalent type. The old type 
marked by extensive fibroid consolida- 
tion in which the factor of inhaied 
dust was predominant over the infee- 
tive factor has given place to a type in 
which the infective factor is predomi- 
nant (8). The term silico-tuberculosis 
(as opposed to the older tuberculo- 
silicosis) is now being used to describe 
this latter condition. In these cases 
the tuberculosis is undoubtedly ante- 
cedent to the silicotie condition; and 
Dr. Watkins-Pitchford is of opinion 
that the actual exciting cause of the 
occurrence of the great majority of all 
cases of what are classed as simple 
silicosis is a tuberculous infection. 


Since future advances in silicosis 
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prevention will depend so largely on 
measures to prevent the spread of 
tuberculous infection, it has become 
necessary to investigate carefully the 
nature and amount of tuberculosis 
occurring among the large native in- 
dustrial population on the mines. 


AMONG NATIVES 
\MIINES 


LV. TteBERCULOSIS 


ON THE GOLD 


Tuberculosis among natives imposes 
a heavy economie burden on the gold 
industry. In 1927 a Tuber- 
culosis Research Committee was ap- 


mining 


pointed with Professor Lyle Cummins 
The research is 
being financed in equal proportions by 
f Mines, the 
Union government, and the Board of 
Control of the Deferred Pay (Natives) 
Interest Fund: its administration is 
under the eontrol of the director of the 
South African Institute for Medical 
Research. The research is to extend 
over three vears. 


as its chief adviser. 


the Transvaal Chamber o 


Professor Cummins, 
who occupies the Chair of Tuberculosis 
at the Medical School of the University 
of Wales, 


months 


visits the country for a few 
each vear in his eapacity of 
adviser to the Research Committee. 
He has already paid two such visits; 
his third and last visit will 
the end of 1929, 


Professor 


be toward 
Cummins (9) elassifies 
natural’ and * 
In its ‘‘natural’’ or “in 


tuberculosis into *’ 
fied.”’ 
form it 


modi- 
fantile”’ 


1 


runs a fairly uniform course 


. . liz | }; . ‘ Te" } ) ling 
as a generalized disease, ieaaing to 


primarily 
and 


caseonecrotice 
situated in the 
then 


processes, 
tissue 

} } 

the blood 


| 


T It’) 
rOuUNa 


lymphoid 
ceneralizing through 


am. This is the condition 


ST rean 
in the experimental 
human 


races that 


YIIVy) ) ryicr h ) 
oUlne Sad Oe | if 


a eel 
recently born infant, and in 


native have had no contact 
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with Europeans. The question arc. 
as to what extent the tuberey! 
occurring among the natives 
Witwatersrand conforms to this type. 
It would appear to depend very large}. 
on the amount of contact with Biro. 
peans which the natives recruited 4, 
the mines have had. in 
Some 200,000 natives are employed 
on the gold mines and among them th; 
average annual number of cases oj lo 
tuberculosis detected is about 1,40) . 
This number, though large, is not ex. es 
cessive for a susceptible race employed 
in a phthisis producing 
Some 45 per cent. of these cases occur 
among natives who have worked con- 
tinuously on the mines for five years 
or more. The remaining 55 per cent. o 
occur among workers on a contract “e 
of twelve months or less. That over 
700 cases oecur during what m 
appear to be the first year of emp 
ment seems excessive. A large, but “ 
undetermined, proportion of . 


Qsjx 


ON the 


industry 


’ 
These 


cases, however, occurs among re- 
engaged boys. The natives at the 


end of a period of service of twelve 
months or less return to their kraais 
for a spell. Later 
for a further period of service. Al 
natives arriving on the mines are Ie- 
ferred to as “‘new boys,” wheth : 
have previously served or not. \ ) 
record of previous service . kept, and 
it is, therefore, extremely difhe 
determine to extent previ 
service has predi 
That 


service on the mines 1s &@ mos 


they may return 


what 
spos dd then 
disease, the total lengt 
factor is indicated 
. tuberculosis incidence amore 
searaten al vel 


. | 
times the ceneral 


of five vears’ 


is four ma oe 


ry 7 . = 
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.q white man can work on these 
) a before the conditions of work 
ve rendered him specially liable to 
sticosis has been established; but 
ata are not yet available as to how 
we a native may work before his risk 
if jeveloping tuberculosis is definitely 
nereased. Pending such data it is 
ot possible to determine and legislate 
» the period a native should be al- 
owed to work underground so as to 
avoid the possibility of developing 
tuberculosis. 

A matter receiving much study is 
‘he ultimate source of the tuberculosis 
eourring among the natives on the 


mines. That recruited mine natives 
are no longer virgin soil has been 
established by the very large percent- 
age of positive tuberculin reactions 
and the comparative rarity of the 


natural’ form of the disease among 


them. The disease must be con- 
sidered to be endemic in the native 
‘erritories. The present careful medi- 


al examinations of recruits precludes 


‘he possibility of many natives’ start- 


ng work on the mines with open 
uberculosis. Previous to the intro- 
uiction of this initial examination, 
2.1 per cent. of the total number of 
ses detected during a year were 


, 


‘ound during the first three months of 


This percentage has now fallen 

J. The bulk of tuberculosis in 
ne Natives must, therefore, be the 
‘sult of infection or superinfection 
‘ing underground work or in the 
‘pounds, The reservoir of tubercle 
ili responsible for this must be de- 
‘from undetected cases of open 
rculosis, This reservoir has pre- 

vy been greatly diminished by 
troduction of the initial clinical 
nation, and is being further di- 


minished by the introduction of an 
annual examination of all natives of 
over five years of service. This shrink- 
age of the reservoir should in time be 
reflected in a lessened incidence of the 
disease. 

In spite of fairly general tuberculin- 
ization, the Bantu still appears con- 
siderably more susceptible than the 
European. ‘This has been fairly satis- 
factorily established particularly for 
the raw recruit, that is, the native who 
has had but little contact with Euro- 
peanized conditions. Dr. Mavro- 
gordato for this reason recommends 
the avoidance of employment of non- 
Europeanized natives; facilities should 
be given for the mining industry to re- 
cruit its quota of labor as far as pos- 
sible from the Europeanized groups 
of natives, the non-Europeanized na- 
tives being drafted to non-phthisis 
producing industries. 


V. ANKYLOSTOMIASIS 


Until 1926 ankylostomiasis had not 
attracted any serious attention in the 
Union. It had been described as oc- 
curring on the Rand Mines among the 
native workers imported from the 
tropics, but in most of these mines the 
underground water is acid, and cer- 
tain investigations made in 1908 (10) 
appeared to indicate that infestation 
of mine soil in the presence of this acid 
water could not occur. In 1926, 
however, a systematic investigation of 
the intestinal fauna of native patients 
in one of the mine hospitals revealed 
the fact that some 50 per cent. of them 
were infested with hookworm. The 
Sanitation Department of the Rand 
Mines, Limited (the largest group of 
mines on the Rand) then undertook an 
investigation into the prevalence and 
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possibility of preventive measures. 
The work is being done by Professor 
W. O. Fischer in the Medical Research 
Laboratory of the Rand Mines, Lim- 
ited, under the general supervision 
of Dr. A. J. Orenstein, Superintendent 
of Sanitation, Rand Mines, Limited. 

It was very soon realized that of the 
native workers recruited in Portuguese 
territory on the East Coast a large 
proportion arrive on the Witwaters- 
rand harboring the parasites. Analy- 
sis of the large amount of data now 
available indicates that at least 50 per 
cent. of the recruits from the East 
Coast are infested. Indeed the Portu- 
guese territory has now been defi- 
nitely indicated as the chief reservoir 
for the infestation of the gold mines. 
The habits of uncivilized natives are 
difficult to control and even with the 
best constructed underground latrines 
it is impossible to prevent fouling of 
underground soil. Furthermore the 
deep levels at which mining is now 
being carried on in many of the mines 
(often below 6,000 feet) are providing 
conditions of warmth, moisture, and 
darkness that are ideal for soil infesta- 
tion. The present investigations do 
not bear out the previous findings with 
regard to the acidity of underground 
water. Soil infestation has been 
found to occur in mines of all degrees 
of acidity (11). 

Some of the natives recruited in the 
Union have been found to be infected 
on arrival, but many of these appear 
to have become infected when work- 
ing on these mines on a_ previous 
No record is kept of na- 
tives after they have completed their 
contract on the mines and when they 
return for work in a subsequent year 
mine managements and medical offi- 


oceasion, 


cers have no readily available Means 
of ascertaining the fact of their pp. 
vious employment. Consequently 4) 
natives at the beginning of a contray 
are referred to as “new boys.”’ 

It is unlikely that any part of th, 
Union is badly infested (12), Cages 
are often reported from Zululand anq 
Natal, but these areas probably rep. 
resent the tailing off of the heayjly 
infested Portuguese coast farthey 
north. It is extremely unlikely tha: 
surface conditions of temperature ani 
humidity elsewhere in the Union aye 
suitable throughout the year for oj! 
infestation with hookworm laryae jy 
spite of sanitary habits which are often 
very primitive, particularly where the 
native population is concerned. 

Cases among European miners first 
began to be detected in November, 
1926 (after the investigations of Dr. 
Orenstein and Dr. Fischer had com- 
meneced), when the attention of the 
Miners’ Phthisis Medical Bureau was 
attracted by the marked anemia oi 
some of the men coming up for 
the periodic pulmonary examinatiou. 
Since that time the Bureau has, 3! 
the request of the Chamber of Mines, 
followed the course of issuing advisory 
letters to such miners as appeared to 
be suffering from noticeable ancmia, 
advising them to consult their own 
physicians as to the cause of their con- 
dition, with the suggestion, when !n- 
vestigation rendered that highly pro) 
able, that the anemia might be due 
hookworm infestation. As all wor 
ing miners pass through the Bureat 
every six months, this course forts * 
useful method of securing the ea!) 
recognition and treatment of cas’ 
The great bulk of European cases ha’ 
so far come from the City Deep \!0 
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., which Dr. Fischer has his labora- 
ry, Analyses of data furnished by 
jy, Phthisis Bureau and the Research 
faboratory of the Rand Mines Sani- 
-tion Department showed that be- 
-yeen November, 1926, and Sept. 30, 
\j28, 309 European cases were de- 
weted. Of these, 275 were workers 
oy the two deep mines of the central 
Rand area, the City Deep and the 
Village Deep. Of the total number 
of cases, 239 were detected subsequent 
‘o June 1, 1927. Although most of the 
European cases come from only two 
mines, soil examinations have re- 
vealed active larvae in most of the 
mines of the Witwatersrand, and 
Furopean eases have come from at 
east eleven other mines. These were 
in miners who during the previous 
three years had worked on no other 
mines, so that their present working 
places may be assumed to have been 
entirely responsible for their condi- 
won, 

As mentioned above, ankylosto- 
miasis is not scheduled as an indus- 
tral disease under the Workmen’s 
Compensation Act and an effort is 
being made by the South African Mine 
Workers’ Union to have it made offi- 
vially an occupational disease. Special 
‘gislation will be required if this is to 
ve done, as no powers for adding to the 
‘cledule are contained in the 1917 Act. 
Actually, however, European miners 
‘eas well off as they would be if 
‘ie disease were officially listed as an 
ndustrial disease. At the request of 
““e Gold Producers’ Committee of the 
‘ransvaal Chamber of Mines the 
Rand Mutual Assurance Company by 
ommal resolution of its Board ac- 
“pled this risk as though the disease 
““s an occupational one in terms of the 


Workmen’s Compensation Act as and 
from July 1,1927. All European miners 
laid off with the disease are given 
ex gratia half pay while off duty, which 
happens chiefly while they are under- 
going treatment. In addition, to re- 
lieve the strain on the benefit socie- 
ties, all medicine and hospital ex- 
penses are paid. Only occasionally 
is the condition sufficiently acute to 
require sick leave apart from attend- 
ance for treatment. Compensation 
in general, therefore, takes the form of 
half pay during treatment and the 
payment of the actual cost of 
treatment. 

Active preventive measures have 
been taken on the gold mines since 
the prevalence of ankylostomiasis, 
particularly among East Coast na- 
tives, was discovered in 1926. These 
measures have consisted in a general 
improvement in the construction of 
underground latrines, the use of com- 
mon salt in and around latrines as a 
larvicide, and the mass treatment of 
recruits from the East Coast by 
means of carbon tetrachloride. Mass 
treatment had to be discontinued after 
a few months’ trial in 1927 owing to 
the occasionally very toxic action of 
the drug. Its use was also not found 
very satisfactory, as a single dose or 
even two doses could not be relied 
on to rid an infected person of all 
the parasites. Underground latrines, 
however well constructed and con- 
ducted, will not entirely solve the 
difficulty of preventing larval infesta- 
tion of the soil. Under mine condi- 


tions and with uncivilized labor, def- 
ecation other than in latrines cannot 
be prevented. 

In order to disinfest mine soil, ex- 
periments were made in the Research 
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Laboratory of the Rand Mines Sani- 
tation Department. Various disin- 
fectants were tried and found effec- 
tive larvicides in vitro, but not in the 
soil. Eventually common salt was 
found to be a cheap and extremely 
efficient larvicide. Instructions were 
sent out in October, 1927, to all mines 
of the Rand Mines group for regular 
disinfestation by this means. This 
procedure is being rigidly followed and 
has provedextremely efficacious. Once 
a week latrine floors, the ground round 
the latrines, the ground where the 
buckets stand while awaiting removal 
to the skip, and the floors of skips 
are strewn with a layer of common 
salt one-third inch in thickness. The 
walls of latrines to a height of at least 
2 feet and the perches, walls, and 
roofs of the skips are washed with an 
approximately 20 per cent. salt solu- 
tion. Each bucket, before being put 
in position in the latrine, has salt 
crystals to the depth of half an inch 
put in it, and another half inch is put 
on top of the contents previous to re- 
Repeated examinations of soil 
previously found swarming with larvae 
showed that a few days after such 
treatment all larvae had disappeared. 
Litter, such as broken pipes in the 
immediate vicinity of latrines, was 
found to provide shelter for numerous 
larvae. Such litter is, therefore, not 
now permitted. 


moval. 


VI. PNEUMONIA AMONG NATIVE 


\linge WoRKERS 


The incidence of and mortality from 
pneumonia among native mine work- 
ers have been fairly steadily increas- 
In that year the low- 
the 


begin- 


ing since 1920. 


est figures were reached since 


gross figures obtaining at the 
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ning of the century. The mortality 
rates among natives employed on +}, 
mines of the Rand Mines group (whje), 
employ nearly half the total num). 
of natives working on the Witwaters. 
rand gold mines) since 191] ar 


> as 
follows: 
Year feat er 
Thousar 
a ie ee aS xo ects PO nen ._ Ba 
1912 Tuverra Tee ee ont eee ree 875 
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re ees ee ee ree . $90 
TE i 08 s0h 4 dons a Webcode earn a} o.t 2.65 
IES 55 15:0-0e ah ae Sse woe oa 3,20 
OD ic stag bei da 8 Bde wire e kos 2.3 
DSA ne re ne ices Soe 
1921 TWEVETICELI ESET CCT eS 2.56 
ch cy Cad h aaa aes we Bek 1.94 
ee ee ee, Tree eres 2.96 
RR ee rere eee 4.05 
ict bek wie eh deere EER 2. 83 
Se inka alas ote a ak ate lal 3.33 
De yas sd sea a ee eee eEN 4.90 


The cause of the striking fall be- 
tween 1911 and 1920 is locally the 
subject of fairly acute dispute. Th 
main cause is considered to be either 
the general introduction of vaccina- 
tion or the prohibition by law in May. 
1913, of the recruiting of “tropics! 
natives,” 2.e., natives 
coastal regions north of latitude 2- 
south. 

Sir Almroth Wright made laboratory 
investigations on the Witwatersrand ! 
1911 to 1912 into the practicability | 
prophylactic vaccination. His | 
appointing results were apparen') 
explained during the following 
Lister demonstrated thi 
ence of different strains of pneu! 
eoceus and that immunity estab) 


coming irom 


} 
whnen 


to one strain did not conier 
lah 


to another. At that time !a! 








9.20 
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.~pstigation showed that 70 per cent. 
| all cases of lobar pneumonia were 
sing caused by infection with one or 
‘ »y of Lister’s groups A, B, and C. 
sseiation of over 10,000 recruits ad- 
: to the Crown Mines com- 
.ynds with a vaecine prepared from 
., \, B, and C groups resulted in 
‘total disappearance of pneumonia 
ised by any of these three groups 
‘som, those compounds although eighty- 
yo cases due to other groups occurred. 
Further groups were added to the 
vaccine as they became identified. 
TLough an inereasing amount of 
nation was carried out since 1911 

did not become general on the 
mines until 1917. 
Striking reductions in the pneumonia 
lity occurred on individual mines 

‘er its introduction (13). It is im- 
ssible to assess to what extent it 
nas influenced the general incidence 
and mortality from pneumonia, 
nd, as mentioned above, the question 
the subject of considerable dispute. 
tropical natives in the early days of 
ning had a very high mortality, 
‘vy from pneumonia. It was for 
‘is reason that their recruitment was 
prohibited by law in 1913. It was 
cnerally supposed that their greater 
‘usceptibility to pulmonary conditions 
was due to lack of acclimatization 
‘0 the cold conditions prevailing in 
ter at the high altitude of the 
'watersrand. Recently collected 
appear to indicate rather that the 

“re of susceptibility to pulmonary 
itions of the Bantu depends on 
unt of previous contact of 
ricular tribe with European 
‘lon; tropical boys lack im- 

'y because the tribes have had 


Witwatersrand 


little opportunity of acquiring it from 
contact with Europeans or European- 
ized natives. 

Greatly improved sanitation in the 
compounds undoubtedly contributed 
to the lessened incidence of all diseases, 
including pneumonia. Improved 
feeding, more particularly insistence 
on an adequate vitamin ration, has 
also contributed. In the early days 
the native workers subsisted almost 
exclusively on porridge made from 
crushed mealies with a negligible vita- 
min content. Now regular rations of 
vegetables, meat, germinated beans, 
and fruit are added. 

It has been suggested that there is a 
definite periodicity in the incidence of 
pneumonia on the Witwatersrand, as 
has been shown to be the case else- 
where (14). 

The reasons for the increasing pneu- 
monia mortality since 1920 have been 
investigated by the Union Depart- 
ment of Public Health and also by a 
subcommittee appointed by the ex- 
ecutive of the Transvaal Mine Medi- 
cal Officers’ Association. Various sug- 
gestions have been made, some of 
which are controversial. 

On the part of some medical officers 
there exists a loss of faith in the pro- 
tective efficacy of Lister’s vaccine, 
at any rate against the type of pneu- 
monia now occurring among natives. 
This has resulted in some falling off in 
the systematic vaccination of recruits. 
Lister considers that the type of the 
disease on the Witwatersrand has un- 
dergone a marked change dating from 
the influenza pandemic of 1918. In 
1927 the investigation of ninety-five 
cultures of pneumococcus revealed 
only 4.2 per cent. of A, B, and C pneu- 





208 


monias. In many cases which were 
diagnosed by mine medical officers as 
lobar pneumonia during the present 


TABLE 3.—INCIDENCE OF LOBAR 
PNEUMONIA AMONG NATIVES 
EMPLOYED UNDERGROUND 
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1926) All gold 
mines...... 71,085 :18 294,663) 6.8 
Mines” with 
concrete 
bunks...... 23,619)15.7 26,262 6.3 
1927 | All gold | 
mines...... 73,653 23 .5/94,499!| 8.0 
Mines with 
concrete 
bunks...... 23, 498/15. 7/27, 243 8.0 
| } 











pneumococci could be _ re- 
covered from the lungs postmortem; 
but a streptococcus was found.  Al- 
though group A pneumonia has _ be- 
come rare also in other countries, 
groups B and C continue to be com- 
mon abroad. The virtual disap- 
pearance on the Witwatersrand of the 
three originally important groups A, 
B, and C is attributed to the system- 
atic inoculation against pneumonia 
since 1917. Lister maintains that 
the present increase in pneumonia is 
to be attributed to a large increase in 
secondary pneumonia following influ- 
The vae- 
cine in use is efficacious as a prophy- 


year, no 


enza and other infections. 
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lactic only against primary lobar 
pneumonia. 

The subcommittee of the Transyqq) 
Mine Medical Officers’ Associatio, 
investigated the increased mortality 
from pneumonia during 1927, thj 
disease having been responsible for 
marked general increase in natiy 
deaths during the year. They agsigy 
the following as possible causes for ¢} 
increase in pneumonia incidence gn 
mortality: (1) A poorer physique 
among recruits. On twenty of th 
thirty mines examined the physiqy 
of recruits in 1927 was reported to haye 
been poorer than in previous years. 
On those twenty mines the incidene 
of pneumonia was 34.4 and the mor- 
tality from the disease 3.8 per thou- 
sand; on the other ten mines the inci- 
dence was 27.4 and the mortality, 2.8. 
(2) A periodicity in the incidence of 
pneumonias. They believe that the 
Witwatersrand mines are now going 
through a period of rise in the curve of 
incidence. 

They decided also that natives who 
sleep in partitioned-off concrete bunks 
are less prone to attack than those 
who sleep on the older type of unpar- 
titioned wooden shelves. This | 
borne out by Table 3, in which the 
total incidence of pneumonia on the 
gold mines is contrasted with the i 
cidence on those mines where the 
bulk of the natives sleep in part 
tioned-off conerete bunks. 

The incidence of pneumonias was 
not found to be influenced by ( 
depth at whieh work was done; the !- 
cidence was not less on mines whe! 
work is being done at depths of | ‘ 
than 3,000 feet than on those ° 
greater working depth. This finding 
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; unexpected, as at the deep levels at 
yhich much of the mining is now car- 
red on the rock temperature is high 
and the natives often work in an al- 
most saturated atmosphere, the tem- 
perature of which is over 86°F. and 
‘he dry kata cooling power below 3 
milliealories per square centimeter 
per second, 

The subeommittee does not con- 
cider that the decrease in the amount 
of pneumococcal vaccine used has in- 
‘yenced the ineidence of the disease. 


\Il TypHoIp AMONG NATIVE MINE 
WORKERS 


Typhoid fever on the mines must be 
looked upon to a certain extent as an 
industrial disease because of the fact 
that the prevalence among the native 
workers is higher than among the pop- 
ulation of the Union as a whole. Con- 
ditions on the mines must be respon- 
sible for this additional prevalence. 
The typhoid notifications in the Union 
as a whole during the past five years 
are shown in Table 4. 


TABLE 4.—TYPHOID NOTIFICATIONS 
IN THE UNION OF 
SOUTH AFRICA 

















YEAR NOTIFICA- RATE PER 
| TIONS THOUSAND 
1923 4,163 0.59 
1924 | 3,859 0.55 
1925 =| 4,390 0.63 
1926 | 4,454 0.64 
1927, | 4,018 0.57 











hese figures do not reveal all the 
‘yphoid that oceurs in the Union, as 


Ne 


tifin, : M4 M4 ; 
“oUncations from natives in their 
‘ome territories are far from com- 


y 
Y + 


ycte, The notifications from the 


mines on the other hand are much 
more complete. Nevertheless the ex- 
cess of cases on the mines is probably 


TABLE 5.—TYPHOID MORTALITY 
AMONG NATIVES EMPLOYED ON 
THE GOLD MINES OF THE 
WITWATERSRAND 




















AVERAGE 
rean | Nomar | "Copes |Bare ee 

PLOYED DEATHS SAND 
1919 159, 882 67 0). 42 
1920 168 ,935 97 0.57 
1921 166, 256 84 0.51 
1922 154,814 136 0.88 
1923 170, 259 180 1.06 
1924 171,490 120 0.70 
1925 168 , 794 136 0.81 
1926 175,714 151 0.86 
1927 180,513 157 0.87 
1928 191,301 175 0.91 








more than can be accounted for merely 
by imperfect notification in the na- 
tive territories. The annual incidence 
per thousand even on well-conducted, 
sewered mines is seldom below unity, 
and on sanitarily less satisfactory 
mines it is not infrequently over 5. 
The mortality from typhoid on the 
Witwatersrand gold mines for the past 
ten years is shown in Table 5. 

The incidence of typhoid varies con- 
siderably on the different mines and is 
closely correlated with the degree of 
eficiency of sanitation (15). On 
mines, the compounds of which are 
provided with water borne sewage 
systems, the typhoid incidence and 
mortality is in general relatively low; 
whereas on mines with conservancy 
systems it is high, particularly where 
the system is unsatisfactorily carried 
out. The Johannesburg Municipal- 
ity has both systems. Conservancy 
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is very well conducted and is a com- 
plete dual pail system, 7.e., a clean 
pail replaces the used one every time 
night soil is removed. In most of the 
other Reef Municipalities only a par- 
tial dual system is in vogue. Pails 
from compounds are generally emp- 
tied nightly, but are replaced by clean 
pails only at intervals of a week or 
longer. The typhoid incidence is 
correlated surprisingly closely with 
the three types of sanitary systems: 
sewerage, complete dual pail, partial 
dual pail. In the mines of the Rand 
Mines group (employing collectively 
some 80,000 natives) all three systems 
occur and comparison of the typhoid 
incidence and mortality is interesting. 
On the five mines (employing about 
40,000 natives) with water borne 
sewage, the average typhoid rates per 
thousand for the past ten years were: 
incidence 1.16, mortality 0.84. On 
the remaining nine mines (also to- 
gether employing about 40,000 na- 
tives) with the conservancy system, 
the rates for the same period were: 
incidence 2.65, mortality 0.97; both 
figures more than double those of the 
mines. When the figures 
for the conservancy mines are ana- 
lyzed further, it is found that in the 
four mines in the Johannesburg Munic- 
ipality with a satisfactory complete 
dual system the typhoid incidence 
varies from 1.34 to 2.1 per thousand; 
whereas in four mines in Reef Mu- 
nicipalities with incomplete dual sys- 
tems the incidence varies from 2.26 
to 8.09 per thousand. 

Other factors than the night 
removal system are contributory. 


sewered 


soil 
The 
opinions of compound managers vary 
as to the relative importance of hygiene 
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and policing. Under the latter |o., 
fall such important matters as the 
prevention of faction fights and inp. 
duction into the compound of contys. 
band such as alcohol. The hygien;, 
efficiency is generally indicated }, 
the prevalence of flies. The native 
draw their rations at the compoun! 
kitchens and take them into thej 
sleeping rooms to be consumed, Up. 
less supervision is very good, foo 
débris tends to collect in corners, and 
uneaten food is left in open receptacles 
so that conditions very attractive ; 
flies are produced. In investigations 
conducted by the author, typhoid has 
invariably been found to be mos: 
prevalent where inefficient hygienic 
supervision is associated with an in- 
complete dual pail system. 

Mass vaccination of all new recruits 
by means of Besredka’s oral method 
has been adopted on a few mines wit! 
satisfactory results. The vaccine is 
produced in bulk by the South African 
Institute for Medical Research at 4 
very low cost. It is administered in 
pill form on three successive mornings 
before any food has been taken, along 
with an ox-bile pill. Mass oral vac- 
cination has also been resorted to 1 
some compounds in the face of 2! 
epidemic with apparently strikingly 
successful results, the outbreak ge- 
erally ending abruptly after all 0 
dividuals, who were in the incubation 
stage when vaccination coms 
menced, had been accounted for. 1! 
method has the great advantages | 
simplicity, absence of unpleasant ~~ 
quelae, and attractiveness to the 1 
tive who is generally very willing | 
swallow “muti” (medicine), bul 
likes the hypodermic syringe. 


Was 
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vj], Scurvy AMONG Native MINE 
WORKERS 


scurvy is of considerable historic 
yrerest in South Africa. It was this 
is ase which made a settlement at the 
Cape of (;ood Hope necessary in 1652, 
-that the stricken crews of the Dutch 
rast Indian Company could be pro- 
ded with fresh vegetables and meat 
\ fore continuing the voyage to India. 
The Portuguese navigators had also 
sifered severely; Vasco da Gama in 
his voyage round the Cape in 1497 
inst 100 out of his 160 men from 
curvy. From the beginning of the 
ndustrial development of South Africa 
‘he prevention of scurvy among native 
workers has been an important eco- 
nomic problem. In 1898 Dr. G. Tur- 
ner (16) investigated, on behalf of the 
Cape Colonial government, a severe 
epidemie of the disease on the Kim- 
herley diamond fields. It was then 
causing considerable loss to the mining 
companies, by interfering with the 
supply of colored labor. 

The Bantu, particularly in the na- 
‘ive territories, has mealie meal por- 
ridge as his staple article of diet. 
lresh green mealies have a definite 
witiscorbutie value; but this disap- 
pears from the old dried grain which 
's ground into meal and used by the 
natives in the preparation of mealie 
pap. Even in his home territories 
‘ie Bantu is, therefore, probably sub- 
‘isting on a diet deficient in vitamin C. 
iat symptoms of seurvy are not more 

observed among them is gen- 

‘ly attributed to the lazy life they 

in the kraals. On the mines this 
‘ht scurvy is liable to become overt 
‘the result of the strenuous under- 


(117 cl 


“found work, before the antiscorbutie 


industrial ration which is insisted on 
by the government has had time to 
remedy the effects of the previous de- 
ficiency. Previous to the introduc- 
tion of this diet a factor in the devel- 
opment of scurvy was probably the 
raising of the caloric value by the 
liberal diet provided on the mines 
without also raising the vitamin C 
content. 

The government regulations framed 
under the Native Labour Regulation 
Act require every employer of native 
laborers, in whose contract, of employ- 
ment it is stipulated that rations shall 
be provided by the employer, to cause 
such laborers to be provided with 
rations of good quality in accordance 
with a minimum scale and directions 
laid down. The minimum ration 
scale laid down is as follows: 


Minimum 


Article Allowance 
oz. per day 
er ern 24 
2. Bread (to underground labor- 
ers on working days)........ 6 
3. Beans or peas of which at least 
half must be germinated..... 3 


4. Meat (a) dressed, and contain- 
ing not more than 25 per cent. 
MD ct coed pS KbaSeneaeee. ae 


OF. 2. | Sree al 
i, cas a aya was neue hao i eee 2 
or additional } oz. animal or 
vegetable fat. 
| erent ery ben eer rr l 
7. Fresh vegetables, exclusive of 
carrot tops and maize husks. 5 
ef Serer ere pore rrr 1 
De, Ce, io eask ke eae ea nee eens ne ; 


1 Lbs. per wk. 


The bread ration may not have less 
than 64 per cent. of wheat flour and 
not more than 36 per cent. of mealie 
meal. Germinated beans and vege- 
tables must be kept in cooking pots 
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as short a time as possible, and in any 
case not more than forty-five minutes. 
The persistence of scurvy in spite 
of this carefully selected ration can- 
TABLE 6.—SCURVY AMONG NATIVES 
OF THE RAND MINES GROUP 

















YEAR | a sevpaheadinfoetien 

| CASES THOUSAND 
1916 172 2.78 
1917 110 2.06 
1918 91 1,22 
1919 149 2.15 
1920 521 6.90 
1921 266 3.30 
1922 87 1.18 
1923. 103 1.31 
1924 911 | 2.75 
1925 | 1007 ~=«|~—Ss«1.,42 
1926 86 | 0.82 
1927, 160 | 1.95 

TABLE 7.—MORTALITY FROM 


SCURVY AMONG NATIVES 
EMPLOYED ON WIT- 
WATERSRAND GOLD 





MINES 
YEAR DEATHS Pecttiact ghee’ 
1916 42 | 0.23 
1917 11 | 0.07 
1918 20 | 0.12 
1919 | 14 | 0.09 
1920 38 | 0.22 
1921 17 | 0.10 
1922 4 | 0.03 
1923 | 6 | 0.04 
1924 1] | 0.06 
1925 3 | 0.02 
1926 6 | 0.03 
1927 17 0.09 


1928 | 5 | 0.03 


not be attributed entirely to evasion 
of the regulations; such evasion is 
particularly liable to occur as the re- 
sult of carelessness during cooking, as 
native cooks left to themselves will 
persist in putting everything into the 
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steam heated pots at the beginning 
of the cooking process and leaying , 
there for many hours. As mentioy¢, 
above, the sub-scorbutie condition " 
which many of the recruits arrive fie 
the territories probably accounts for 
much of the scurvy occurring amone | 
native laborers during the early stages 
of their contract. The incidence ,; 
scurvy among the natives of the Ran; 
Mines group (which employs aboy 
half the total complement of native: 
on the Witwatersrand gold mines) :: 
shown in Table 6. The mortality 
from scurvy among natives employed 
on all the Witwatersrand gold mines 
is shown in Table 7. 

The problem of scurvy has received 
much attention on the mines. [ry 
A. J. Orenstein, Superintendent 
Sanitation, Rand Mines, Limited, who 
was largely responsible for the intr- 
duction of the present native ration 
scale, demonstrated the evil effect 
of long cooking on fresh food (17). 
In spite of the compulsory improved 
dietary, occasional outbreaks of tl 
disease still occur. Because of th 
marked increase in the 
eases which occurred in 1920, a specia 
investigation was decided on. This 
was carried out during the first min 
months of 1921 by Dr. EF. Marion 
Delf (18) at the South African Inst 
tute for Medical Research. She mat 
a special study of the antiscorbu 
properties of some South African 
foodstuffs. As the result of her 
searches certain improvements 10 | 
dietary of individual mines becal!: 
possible. 


number of 
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LX. INDUSTRIAL FATIGUE 
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The study of industrial fatigue 
as vet 


received little attention 
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south Africa. As already mentioned, 
manufacture is in its infancy, and, 
owing to the smallness of factories, 
‘he work of individual employees 
‘nds to be varied. Seldom is monot- 
nous, intensive work carried out on a 
large scale, so that the beneficial re- 
«its of rest pauses and motion study 
ean hardly be applied. Suitable rest 
pauses were introduced on my recom- 
yendation in the Census Department 
«here monotonous work was done by 
» large number of girls passing cards 
through machines. The output was 
found to be inereased. Good results 
were similarly obtained by the intro- 
duction of several short rest pauses 
for typists doing electoral rolls. 

The Government Factories Divi- 
sion has a staff of factory inspectors 
and inspeetresses whose efforts are 
gradually resulting in improved con- 
ditions with regard to welfare of 
workers and general sanitation. In 
addition, advice is given as to seating 
accommodation with a view to greater 
efficieney and lessened fatigue. The 
cooling power of the atmosphere in 
actories is also being investigated. 
his latter is of considerable impor- 
tance in a country with a hot climate, 
and an atmosphere which, in summer 
on the East Coast, is heavily moisture 
laden, 

Difficulties in connection with ade- 
(uate cooling of human bodies have 
arisen in eonnection with the very 
deep mining now being carried on on 
‘he Witwatersrand. In some of the 
ines, work is being done at depths of 
ver 0,000 feet. High rock tempera- 
‘ures are here encountered; the cooling 
power of the atmosphere, which is 
‘n nearly saturated with water 
vapor, tends to be very low. Condi- 


(\?T 


tions are worst in development ends 
where ventilation, except by means of 
compressed air, is generally impossible. 


TABLE 8.—ATMOSPHERIC CONDI- 
TIONS IN TWO WITWATERSRAND 
MINES AT DEPTHS OF 
OVER 5,000 FEET 








| 
COOLING | TEMPERA- 


| 
| 
| 
| 























POWER | TURE 
“STatata 
POSITION 2 | = a | So 
aiwvglala 
>| > | 2 
= hed = 2 
a =| AQ = 
millicals. / om | on 
Om lie 
sq.cm./sec. 
Mine 1: | 
Bottom of incline | 
shaft............| 2.7] 7.1] 85.5) 84.5 
Se 2.3 | 7.4 86.0) 85.0 
eer eee 2.7 | 7.1) 86.0} 85.0 
: ; | | 
Mine 2: | | | 
ES Sere 1.75 5.3 87.5| 87.0 
Stope..... 1.9 | 5.2| 87.0) 86.5 
Stope..... .| 2.0 | 5.7| 87.0) 86.0 
a | 
Surface, in open air | | 3.0 
on same day... .|13.7 | 37.0) 63. fie 48.0 


In an investigation of underground 
conditions I found the cooling power 
by dry kata not infrequently to be 
below 3 and by wet kata below 6 
millicalories per square centimeter per 
second (19). Table 8 shows the con- 
ditions found in two such deep mines. 

Under such humid conditions the 
sweating mechanism is of little avail. 
Working efficiency is necessarily low 
and occasionally actual collapse and 
prostration occur from heat exhaus- 
tion (20). 

Some work was done in 1921 on the 
influence of atmospheric cooling pow- 
ers on fatigue production (21). The 
output of work was registered ergo- 
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graphically, exhausting one small 
group of muscles, and by this means 
the degree of general fatigue produced 
by work was measured. The physio- 
logie effects on the subjects were as- 
certained to some extent by taking 
skin and body temperatures and loss 
of body weight during the test. In 
bad places underground (dry kata 1.5 
and wet kata 5 or under) the average 


efficiency of a native stripped to +h, 
waist was found to be only abou; 53 
per cent., the body temperature prog, 
to an undesirable degree, and extyoy, 
fatigue was liable to be produced jy 
work. Under the worst conditipy: 
obtaining during the experiment 4) 
average native could not work off. 
ciently for more than four hours wi). 
out an unduly prolonged rest period 
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BOOK REVIEW 


GRUNDRISS DER BERUFSKUNDE UND BERUFs- 
ayGiENE. By Professor Dr. B. Chajes, 
Berlin. Second complete revised and en- 
larged edition. Cloth. Pp. 398 with 
index. Berlin: Julius Springer, 1929. 


This book is an excellent practical 
cuide to industrial hygiene, especially 
adapted to the use of factory inspec- 
‘ors, industrial physicians, and men 
engaged in the conduct of industry. 
It is, of course, written for Germans 
but it contains much that is applicable 
to American industry and, what is 
still more interesting, information 
about German conditions which differ 
from ours. The style is didactic and 
Chajes does not, as a usual thing, 
trouble to quote authorities for state- 
ments, some of which must still be re- 
garded as controversial, such as the 
elect of earbon dioxide and body 
odors in ill-ventilated factories; the 
‘act that about one-half of the lead 
dust that is breathed in reaches the 
lungs and only a small part passes to 
the stomach with the saliva; that 
crude benzol is more poisonous than 
pure; that chronie carbon monoxide 
‘soning is a reeognized clinical en- 

that chronic methyl alcohol 
volsoning causes fatty degeneration 
the liver; and that naphthalene is 


“ exciting cause of epithelioma. 
i 


i Ti¢ 
* Ada 


section on industrial poisons is 
‘haps the least satisfactory part. 
“ere Is no evidence that the recent 


work on lead absorption and exere- 
tion, ON Manganese, On zinc, or on 
benzol, has come to the author’s 
attention. Indeed, most of the facts 
given are from prewarliterature. The 
section ends with one of those elabo- 
rate tabulations of poisons and their 
effects with which we used to be famil- 
iar and which are of doubtful value. 
The physician needs more than this, 
and the practical man is likely to be 
misled by the uniformly black picture 
and to form a dreadful idea of some 
compounds which in actual use give 
hardly any trouble, such as barium 
salts or sulphuric acid. Chronic ben- 
zine poisoning is described in terms 
applicable to only a few rare cases re- 
ported in the literature; tetrachlor- 
methane sounds almost as deadly as 
the much more dangerous tetrachlor- 
ethane; while methane is described as a 
severe poison of the central nervous 
system. As for the pictures of chronic 
hydrogen sulphide poisoning and 
chronic vanadium poisoning, they 
were certainly never gleaned from 
industrial experience. No authori- 
ties are given for these statements 
which cover twenty-five pages. 

The chapters on labor legislation are 
very interesting. Germany has a list 
of those forms of chronic industrial 
poisoning for which compensation is 
given, but all cases of acute poisoning 
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from any source come under the head 
of compensable accidents. The list 
is now far from complete but is being 
enlarged to cover manganese, hydro- 
gen sulphide, carbon monoxide, many 
new forms of skin disease, and also 
pneumonokoniosis, caisson disease, 
deafness excessive noise, the 
scurvy of sailors, and the cataract of 
foundrymen, 


from 


cataract 
Skin diseases 
already make up at least half of all 
those injuries for which compensation 
is claimed under the law. The insur- 
ance system covering sickness, inval- 
idity, and old age is fully described 
and compared with those in foree in 
other Kuropean countries. This is 
perhaps the most valuable chapter for 
American readers, who ean hardly 
help envying the Germans for the 
wealth of material pro- 
vided by the Arankenkassen records 
by which the health hazards of all 
kinds of work come clearly into evi- 
dence, so that if the records of many 
years are compared the effects of re- 
forms in method can be demonstrated. 
Thus we see that while in 1909 the 
rate of plumbism among zine smelters 


glassworkers’ 
being covered before. 


statistical 


vas 20.5, the modernization of proc- 
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esses resulted in a drop to 2 per ey; 
by 1925. The statistics of war time 
industries, when women in large ny), 
bers went into foundries and mine; 
prove that women are not adapted ta 
heavy work nor even able to do mode». 

ate work as many hours as men ap 

The Leipzig records show that, who. 

ever be the cause, tobacco worke)s 

have an excess of infectious diseases 
andrespiratory disease, and the womey 
have an excess of pelvic disorders. 
especially dysmenorrhea and difficy): 
parturition, while the percentage oj 
abortions was 0.27 as against 0.14 fo, 
women in other industries. 

There is a long chapter on vocational 
guidance which shows how great has 
been the development of this form o/ 
preventive medicine under the German 
government. In 1926 to 1927 there 
were 610 consultative centers in opera- 
tion and advice was given to 426,092 
young people. The book closes with 
a very convenient summary in tabular 
form of the different trades, the 


hazards of each, the physical require- 
ments for those entering the trade, 
and the physical defects which would 
make such employment inadvisable. 
—Alice Hamilton, M.D. 











